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PREFACE. 


' THE  Art  of  making  Fire-works  being  but  little 
known  except  to  few  perfons ,  and  books  upon  that  f ab¬ 
ject  being  extremely  rare  and  valuable ,  the  Editor  of  the 
following  floecls  flatters  hitnfelf  they  will  not  be  unaccep¬ 
table  to  thofe  who  have  a  partiality  for  fuch  amufements , 
and  opportunities  of  attending  to  them  % 

In  all  public  rejoicings ,  Fireworks  have  hitherto  been 
indifpenfible  ;  and  although  many  mfchievous  and  hurt - 
ful  conferences  have  arifen  from  the  ill  management  of 
themy  yety  when  conducted  with  prudeticey  they  afford \ 
though  a  tranflenty  yet  a  beautiful  and  inter efling  fpec* 
tacle . 

Sky  Rockets  being  the  principal  objects  in  thofe  exhi¬ 
bitions  ,  a  larger  portion  is  allotted  to  that  article ;  in 
which  will  be  found  the  mofl  complete  directions  for  their 
formation .  The  charges  are  proportioned  with  the  great - 
ejl  accuracy  ;  andy  if  properly  man  aged ,  the  effect  will 
be  found  to  anfwer  the  highefl  expectation. 

Several  of  the  other  articles  are  of  French  invention  ; 
and  being  but  little  known  in  England,  they  cannot  fail 
of  being  acceptable .  A  little  praBicey  and  attention  to 
the  rules  fet  forth  %  - will  very  fom  render  them  eaffy  and 
familiar . 
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ART 

or 

MAKING  FIRE-WORKS. 

- > — < — <  .  ■  .... 

To  make  Sky-rockets* 

ROCKETS  bearing  the  pre-eminence  among  fire¬ 
works,  it  is  requifite  to  give  fome  definition  of  every 
part  of  them;  how  they  are  made,  finifhed,  and  fir¬ 
ed,  In  order  to  do  this,  I  (hall  firft  endeavour  to  give 
the  curious  fome  idea  concerning  the  moulds  they 
are  formed  in.  Thefe  are  turned  ufually  of  clofe  and 
hard  wood.  Some  are  made  of  ivory;  and  for  rock¬ 
ets  of  extraordinary  large  fizes,  they  are  cad  in 
brafs  or  copper,  and  turned  the  Lnfide  in  a  nice  man¬ 
ner,  the  foot  or  bafis  with  its  cylinder ;  wart,  or 
half-bullet,  may  in  thefe,  as  in  others,  remain  offo- 
Xid  wood.  The  whole  is  commonly  turned  in  the  fize 
and  form  of  a  column  in  archite&ure,  and  embel- 
lifhed  with  ornaments  according  to  fancy. 

The  order  to  be  obferved  in  the  Jtze  of  the  cylinder 
It  is  agreed  by  the  mod  famous  artificers,  that  the 
moulds  of  all  rockets,  from  a  half  to  fix  pounds, 
ought  to  be  fix  diameters  ;  but  the  larger  fize  of 
four,  four  and  a  half,  or  five  diameters  of  their  ori¬ 
fices  high. 

Thofe  rockets  which  go  under  the  denomination 
of  {mail  ones,,  are  thofe  .whofe  inward  diameter  can¬ 
not  receive  a  ball  that  exceeds  one  pound.  The  mid¬ 
dling  fort  are  thofe  whofe  diameter  can  admit  balls 
of  one,  two,  or  three  pounds ;  and  great  ones  are 
fuch  whofe  bore  will  receive  balls  from  three  to  100 
pounds. 

B 
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Rocket-moulds,  from  fome  ounces  to  3  pounds,  i 
ar£  ordinarily  feven  diameters  of  their  bore  long,  the  I 
foot  two  or  three  diameters  thick,  the  wart  two-  ij 
thirds  of  the  diameter,  and  the  piercer  one- third  of  i1 
the  bore ;  the  roller  two -thirds,  and  always  one  or  j 
two  diameters  from  the  handle  longer  than  the  1 
mould;  the  rammer  one  diameter  Ihorter  than  the  i 
mould,  and  fettle  what  thinner  than  the  roller,  to 
prevent  the  facking  of  the  paper  when  the  charge  is 
rammed  in;  having  always  one  (till  fhorter,  that 
when  the  (hell  of  the  rocket  is  rammed  half  full, 
you  may  ufe  that  with  more  eafe.  For  the  better 
illuftration  (fee  fig.  1.),  reprefen  ting  the  mould  with 
its  balls,  cylinder,  bore,  and  piercer,  A  B  the  inte¬ 
rior  diameter  of  the  mould  ;  C  D  the  height  of  the 
mould,  feven  diameters ;  from  D  to  E  is  the  height 
of  the  breech  at  bottom,  which  Hops  the  mould 
-when  the  rocket  is  driving  ;  and  this  is  one  and  a 
third  diameter.  Upon  this  bottom  you  have  a  folid 
cylinder,  whofe  height  is  one  diameter  of  the  orifice 
A  B.  This  cylinder  is  crowned  with  a  wart  or  half 
bullet  I,  having  a  hole  in  the  centre,  in  which  is 
:-fixed  the  iron  or  copper  piercer  F. — G,  an  iron  pin 

•  that  keeps  the  bottom  and  cylinder  together.  2.  The 
roller.  3.  The  rammer.  4.  The  ihorter  rammer. 

It  is  to  be  obferved,  that  fome  of  thefe  moulds 
are  made  nine  diameters  of ‘their  orifice  long;  the 
{hell,  therefore,  with  the  wart,  'will  be  twelve  diame¬ 
ters.  Thefe  forts  of  rockets  fly  very  high,  becaufe  of 
their  length,  they--  containing  a  greater  charge  than 
the  fhort.  Nevertheiefs,  the  piercer  needs  to"  be  mo 
longer  than  feven  diameters,  but  fubftantial,  fo  as  to 
keep  in  its  proper  attitude.  It  will  require  the  di- 
menfions  of  two-thirds  of  the  diameter  at  bottom, 
and  from  thence  tapering  to  half  the  diameter. 

How  to  prepare  Cafes  for  S warmers  or  Rochets • 

The  cafes  or  trunks  of  rockets  are  made  of  difk 
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fere;it  forts  of  things,  namely,  of  paper,  wood,  tin, 
pafteboard,  linen,  leather,-  &c. 

In  paoer  cafes,  which  are  for  the  generality  mod 
made  u(e  of,  it  mud  be  obferved,  id,  that  great  care 
ought  to  he  taken  in  winding  or  rolling  them  upon- 
the  roller  tight  and  clofe  ;  2d,  that  the  concave  flroke. 
be  ftruck  clean,  fmooth,  and  without  large  wrinkles  j 
and  3d,  that  each  fort  of  cafes  be  of  an  equal  length 
and  fize. 

The  rocket-fhells  being  very  tirefome  for  two  per- 
fonsffo  make  by  hand,*  a  machine  has  been  invented 
for  the  eafiement  thereof.  It  is  made  of  an  oaken 
board  about  two  feet  wide  and  three  or  four  inches 
thick,  planed,  fmoothed,  and  cut  out  into  channels 
or  grooves  of  different  fizes,  to  ferve  for  greater  or. 
leffqr  rockets,  and  is.  commonly  called  the  faddle.  To 
thefe  fort  of  faddles  are  alfo  made  preflers,  whereby 
the  cafes  on  the  roller  are  preffed  down  with  a  heavy 
hand.  The  handle  of  the  roller,  having  a  hole  in  the 
middle,  a  fmall  iron  bar  is  put  in.;  and  as  the  man 
preffes  with  one  hand,  he  turns  the  roller  with  the 
other;  and.  bv  this  means  the  paper  is  brought  as 
tight  as  it  ought  to  be.  (See  fig-  5.  and  6.) 

For  four  and  fix  pound  {hells  it  is  to  be  obferved, 
that  each  {beet  of  paper  (except  the  firft  and  lad,  in 
the  part  where  the  neck  is  formed)  is  to  be  a  little 
moiff  ened. 

*  The  necks  of  rockets  may  be  formed  feveral  ways. 
For  thofe  of  three  quarters  of  a  pound,  a  well-twided 
packthread  wiji  do  ;  which  having  one  end  tied  to  a 
tt-ick,  and.  put  between  one’s  legs,  and  the  other  to  a 
poll,  will  draw  it  clofe  with  eafe.  The  large  {hells 
require  more  drength;  one  end  of  a  drong  cordbe- 
ing  fadened  to  a  pod,  and  the  other  to  the  belt  with 
a  hook,  as  in  fig.  7. ;  and  this  by  main  force  draws 
the  cord  twided  about  the  neck  of  the  cafe. 

Some  make  ufe  of  a  bench,  on  one  end  whereof  is 
fixed  a  pod,  to  which  a  cord  is  fixed,  and  conveyed 
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over  a  pulley,  and  through  a  hole  in  the  bench,  fo  a 
treddle,  to  which  it  is  fattened,  whereby  the  necks 
are  forced  very  tight*  The  necks  of  extraordinary 
large  fized  rockets  are  forced  with  ttrong  cord's  over 
fcrews,  and  round  neck  irons,  proportioned  to  the 
fize  of  the  fhell* 

The  wooden,  tin,  and  patteboard  rockers  are  fup- 
plied  with  necks,  turned  of  wood,  joined  and  fattened 
through  the  fides  of  the  fhell  with  wooden  pegs. 

How  to  prepare  the  Charges  for  Rochets,  and  order  the 
Fires  thereof  to  he  of  various  Colours . 

Before  you  begin  to  charge  the  fhell  of  the  rocket, 
be  very  careful  that  the  powder  is  well  worked  and 
cleaned;  that  the  faltpetre  is  thoroughly  refined, 
and  made  into  an  impalpable  powder ;  that  the  brim- 
{tone  be  well  cleanfed  and  brought  to  the  hrgheft  per¬ 
fection  ;  that  tire  coals  be  of  lime-tree,  or  other  foft 
wood,  well  burned,  powdered,  dried,  and  fitted;  and 
that  all  thefe  ingredients  he  well  mixed  together,  and 
fearced  through  a  fine  fieve. 

When  you  are  fatisfied  in  thefe  things,  and  have 
weighed  the  proportionable  quantities  of  each,  put 
the  mixture  into  the  work- board  (fig.  8.),  and  grind 
it  therein  with  the  grinder  (fig.  9.),  for  an  hour  to¬ 
gether  ;  then  try  your  charge,  by  fitting  a  little  on  a 
table;  and  if,  when  lighted,  it  burns  away  in  an 
even  fire,  and  does  not  fly  up,  it  is  a  fign  that  it  is 
worked  enough  ;  but  if  at  one  place  it  burns  quicker 
than  another,  or  doth  flop  its  courfe,  then  you  mutt 
grind  it  more.  The  charge  being  thus  prepared,  you 
mutt  put  it  up  fafe  in  a  moderate  place,  that  it  is  nei¬ 
ther  too  hot,  cold,  nor  damp,  in  a  box  or  other  dry 
velTel ;  and  when  you  charge  your  rocket,  then 
fprinkle  and  mix  the  charge  with  a  little  brandy. 

Having  rammed  a  rocket  for  trial,  fire  it  in  a  fe- 
cure  open  place.  If  it  mounts  even  and  high,  and 
gives  a  report  as  foon  as  it  turns,  it  is  a  fign  of  being 
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made  to  perfection;  but  if  the  rocket  burfl  as  foon 
as  it* is  lighted,  then  the  charge  is  too  fierce  ;  or  if  it 
rifes  a  little,  and  falls  back,  then  the  charge  is  foul 
and  weak.  The  former  is  rectified  by  adding  more 
charcoal,  and  the  letter  by  fome  meal  powder.  For 
the  reft  it  mu  ft  be  obferved,  that  the  larger  the  rock¬ 
ets  are,  the  weaker  muft.be  the  charge ;  and  on  the 
contrary,  the  fmaller  they  are,  the  ftronger  muft  be 
their  charge. 

If  you  would  reprefent  a  fiery  rain  falling  from 
the  rockets,  mix  among  your  charge  a  compofition 
of  powdered  glafs,  filings  of  iron,  and  faw  duft. 
This  fhower  is  commonly  called  the  peacock’s  tail, 
on  account  of  the  various  colours  that  appear  in  it. 

You  may  alfo  exhibit  a  variety  of  colours  ifluing 
forth  from  a  rocket,  by  mixing  among  the  charge  a 
quantity  of  camphire,  which  produces  a  white  or 
pale  fire ;  rofin,  a  red  and  copper  colour  ;  bloodftone, 
which  has  been  nealed  and  beaten  to  a  palpable  pow¬ 
der,  will  yield  a  blood  red ;  fulphur,  a  blue ;  fal  ar- 
moniac,  a  green  ;  raw  antimony,  a  reddifh  or  honey- 
colour  ;  ivory  {havings,  fhining  filver ;  filed  agate 
(tone,  an  orange ;  and  pitch,  a  dark  and  deep-co¬ 
loured  fire.  This  muft  be  managed  with  difcretion  ; 
and  practice  will  be  the  bell  teacher  in  that  particu¬ 
lar,  for  long  lelTons  are  more  fit  to  perplex  a  young 
beginner  than  put  him  forwards. 

The  charges  are  commonly  divided  into  three 
forts  or  degrees,  m,  in  white,  grey,  and  black.  I 
have,  the  better  to  guide  beginners  in  this  art,  fet 
down  feveral  forts  of  charges,  according  to  the  pro¬ 
portion  of  rockets,  but  without  diftinguifhing  the 
three  feveral  colours ;  wherefore  you  have  to  ob- 
fefve,  that  to  the  grey  charges  are  four  ingredients, 
viz,  meal  powder,  faitpetre,  charcoal,  and  brim- 
flone ;  to  the  white  charges,  three  ingredients,  viz. 
faitpetre,  brimflone,  and  charcoal;  and  to  the  black 
charges*  two.,  vjz*  meal  powder  and  charcoal. 
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Charges  for  Land-f  warmers,  or fmall  Rochets • 

Meal  powder,  i  lb.  charcoal,  i  oz.— -Or, 

Meal  powder,  5  oz.  charcoal,  f  oz. 

Meal  powder,  15  oz.  charcoal,  2  oz. 

Meal  powder,  6  oz.  faltpetre,  4  oz.  brimftonej 

1  oz.  charcoal,  i|  oz. — This  iaft  may  be  ufed  for 
the  fufee  of  others. 

Charges .  for  Water  Rochets . 

Saltpetre,  2  oz.  brim  (tone,  \  oz.  charcoal,  1]  oz. 
-  Meal  powder,  if  lb.  faltpetre,  4  lb.  brimftone, 

2  lb.  charcoal,  5  oz. 

Meal  powder,  4  oz.  faltpetre,  I  lb.  brimftone, 
8  oz.  charcoal,  1  oz. 

Saltpetre,  2  oz.  brimftone,  f  oz.  charcoal,  f  oz. 

A  general  Charge  for  Rochets  of  two  or  three  Ounces* 

Meal  powder,  1 2  oz.  faltpetre,  2  oz.  brimftone, 
f  oz.  charcoal,  ifoz. 

Charges  for  Rochets  of  four,  five,  and  fx  Ounces • 

Powder,  15  oz.  faltpetre,  12  oz.  brimftone, 
if  oz.  charcoal,  4  oz. 

Pow'der,  iJ  lb.  faltpetre,  if  lb.  brimftone  iof  oz. 
charcoal,  120Z. 

Powder,  2  Ih.  faltpetre,  1  lb,  brimftone,  3  oz. 
charcoal,  14I  oz. 

Powder,  8  lb.  faltpetre,  1 2  lb.  brimftone,  2  lb. 
•charcoal,  41b. 

Powder,  120Z.  faltpetre,  2  oz.  brimftone,  2  oz. 
charcoal,  2  oz. 

Saltpetre,  4  lb,  brimftone,  14  oz.  charcoal,  1  lb. 
Powder,  3  oz.  faltpetre,  f  oz.  brimftone,  f  oz. 
charcoal,  f  oz. 

Powder,. if  lb.  charcoal,  3-  oz 

For  eight ,  nine,  and  twelve  Ounce  Rockets . 

Meal  powder,  1 8  lb.  faltpetre,  8  lb,  brimftone, 
s  lb.  charcoal,  4  lb. 
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Powder,  41b.  faltpetre,  3  lb.  brimftone,  15  oz. 
charcoal,  1  lb.  4  oz. 

Powder,  3  lb.  faltpetre,  2  lb.  brimftone,  2  lb. 
charcoal,  1  lb. 

Powder,  3  lb.  faltpetre,  2  lb.  brimftone,  1  oz. 
charcoal,  1  lb. 

Powder,  9  lb.  charcoal,  1  lb.  8  oz. 

Saltpetre,  2  lb.  4  oz.  brimftone,  8  oz^  charcoal, 
14  oz.  antimony,  4  oz. 

Saltpetre,  1  lb.  2  oz.  brimftone,  2  oz.  charcoal, 
4  oz. 

Saltpetre,  1©*-  oz.  brimftone,  1  oz.  charcoal,  3  oz. 
brafs  file-duft,  -f  oz. 

Saltpetre,  2  lb.  40Z.  brimft,  8  oz,  chare.  14  oz. 

For  one3  and  one  and  a  half  Pound  Rochets. 

Meal  powder,  3  lb.  faltpetre,  4  oz.  brimftone, 
1  oz.  charcoal,  4^  oz. 

Powder,  32  lb.  brimftone,  2  lb.  charcoal,  61b. 

Powder,  2  lb.  faltpetre,  2]  lb.  brimftone,  12  oz. 
charcoal,  1  lb.  3  oz. 

Powder,  61  lb.  charcoal,  1  lb. 

Powder,  3  lb.  faltpetre,  15  oz.  brimftone,  4  oz. 
charcoal,  oz. 

Powder,  4  lb.  faltpetre,  i  lb.  8  oz.  brimftone, 
10  oz.  charcoal,  1  lb.  12  oz. 

Powder,  2  lb.  faltpetre,  1  lb.  4  oz.  brimftone, 
I  oz.  charcoal,  8  |  oz. 

For  two  and  three  Pound  Rochets . 

Meal  powder,  3  lb.  8  oz.  dtpetre,  31b.  10  oz. 
brimftone,  I  lb.  4  oz.  charcoal,  1  lb.  3  oz. 

Saltpetre,  4  lb.  8  oz.  brimftone,  1  lb.  8  oz.  char* 
coal,  1  lb.  4  oz. 

Saltpetre,  60  lb.  brimftone,  2  lb.  charcoal,  15  lb. 

Powder,  2  lb.  13  oz.  faltpetre,  15  oz.  brimftone, 
4  oz.  charcoal,  yf  oz. 

Powder,  120Z.  faltpetre,  1  lb.  8  oz.  brimftone, 
C  oz.  charcoal,  6  oz. 
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Powder,  4  lb.  faltpetre,  9  oz.  brimftone,  3  \  oz. 
charcoal,  iofoz. 

Powder,  1  lb.  faltpetre,  8  oz.  brimftone,  2  oz.  char¬ 
coal,  3  oz. 

Powder,  nib.  charcoal,  2  lb.  10  oz. 

Saltpetre,  6  lb.  402.  brimftone,  1  lb.  charcoal,  2  \  lb. 

For  four  and  five  Pound  Rockets . 

Meal  powder,  6  lb.  faltpetre,  4  lb.  brimftone, 
1 1  lb.  charcoal,  alb.  6oz. — -Or, 

Saltpetre,  64  lb.  brimftone,  8  lb.  charcoal,  8  lb. 

For fix ,  eighty  or  nine  Pounders, 

Meal  powder,  I2f  lb.  faltpetre,  6  lb.  brimftone, 
2§  lb.  charcoal,  lb.— Or, 

Saltpetre,  35  lb.  brimftone,  5  lb.  charcoal,  10  lb. 
Meal  powder,  22|  lb.  charcoal,  5  lb.  i2oz» 

Meal  powder,  1  lb.  faltpetre,  \  lb.  brimftone, 
2  oz..  charcoal,  3  oz. 

Saltpetre,  9  lb.  brimftone,  1  lb,  9  oz.  charcoal, 
3ilb- 

For  ten  and  twelve  Pounders . 

Saltpetre,  62  lb.  brimftone,  9  lb.  charcoal,  20  lb. 
Powder,  1 1  lb.  faltpetre,  7  lb,  brimftone,  3  lb. 
charcoal,  6  lb. 

For  fourteen ,  fifteen ,  and  fifteen-  Pounders . 

Powder,  lof  lb.  brimftone,  9!  lb,  charcoal,  7  fb. 
Saltpetre,  23  lb,  brimftone,  8  lb.  charcoal,  1 6  lb. 

For  eighteen ,  or  twenty  Pounders . 

Powder,  22  lb.  faltpetre,  id  lb.  brimftone,  7  lb, 
charcoal,  13!  lb. 

Saltpetre,  24  lb.  brimftone,  i“2  lb.  charcoal,  261b. 

For  thirty ,  forty ,  and  fifty  Pounders . 

Powder,  81b.  faltpetre,  16  lb,  brimftone,  2  lb, 
charcoal,  4  lb. 

Saltpetre,  30  lb.  brimftone,  7  lb.  charcoal,  18  lb* 
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Forfxfy ,  eighty >,  aw/  a  hundred  Pounders • 

•  Saltpetre,  36  lb.  brimftone,  10  lb.  charcoal,  18  lb. 

Saltpetre,  50  lb.  brimftone,  20  lb.  charcoal,  30  lb. 

To  bore  the  Rochets ,  or  ram  them  over  the  Piercer . 

Since  the  boring  of  rockets  is  one  of  the  princi¬ 
pal  things  belonging  to  them,  for  their  operating 
well,  the  bores  are  to  be  made  in  proportion  to  the 
fize  of  the  rockets  *,  for  fome  of  them  are  bored  ta¬ 
pering  to  a  point ;  others  are  hollowed  fquare,  run¬ 
ning  alfo  to  a  point;  and  others  are  rammed  over  a 
ground  piercer,  which  is  fixed  in  the  wart  of  the 
rocket  mould  (fee  fig.  1,  I.),  and  {lands  perpen¬ 
dicular,  running  fapering  to  a  point.  The  ftronger 
the  charge  of  the  rockets,  the  narrower  Ihould  be' 
the  bore  ;  and  the  weaker  the  charge,  the  deeper 
and  wider ;  for  if  a  ftrong  charge  is  bored  too  deep, 
it  will  break  in  afcending ;  and  if  it  is  bored  too  lit¬ 
tle,  and  the  charge  too  flow,  it  will  fall  to  the  ground 
without  any  effedl ;  they  are  commonly,  in  middling 
charges,  bored  two  thirds  of  the  tube  from  the  neck. 

The  boring  muft  be  performed  ftrait  and  even ; 
and  although  fome  will  give  themfelves  the  trouble 
to  bore  them  by  hand,  it  is  better,  when  a  quantity 
is  to  be  bored,  to  fend  them  to  a  turner. 

The  rockets  fhould  be  bored  but  a  few  days  before 
they  are  to  be  ufed,  and  kept  in  dry  places ;  which 
you  mud  alfo  obferve  in  other  materials  for  fire¬ 
works. 

For  Garni/hing  of  Rochets . 

This  is  done  feveral  ways,  for  they  may  be  both 
within  and  without  furnifhed  with  crackers.  On  the 
outfide  it  is  done  in  the  following  manner,  viz.  that 
end  of  the  rocket  which  is  folid,  is  divided  into  three 
equal  parts,  and  then  bored  in  the  middle  of  each, 
quite  to  the  charge.  At  the  bottom  of  thefe  holes 
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palle  a  ring  of  thin  paper ;  upon  which  fling  fome 
meal  powder;  then  fix  in  the  crackers; /Huffing  the 
Tides  with  fome  tow  or  flax;  and  over  that  pafia  a 
covering  of  paper,  to  dole  the  opening  between  the 
rocket-  and  crackers. 

The  infide  is  finiflied  thus. — Put  a  fmall  round 
board  (in  which  you  have  bored  feveral  holes)  upon 
the  charge ;  then  ftrew  meal  powder  in  them,  and 
fix  your  crackers,  cover  it  with  a  cap,  and  pafte  it  to 
the  out  fide  of  the  rocket. 

You  may  alfo  furniffi  rockets  both  within  and 
without  with  fparks,  flars,  and  fire-rain,  when  thefe 
materials  are  joined  either  within  or  without.  You 
may  alfo  fix  to  the  large  rockets,  fwarmers,  by  bor¬ 
ing  a  touch-hole  in  both,  filling  them  with  meal 
powder;  and  after  the  touch-holes  are  exactly  fixed 
one  on  another,  glue  them,  together  with  a  bandage 
of  paper.  Thus  you  may  mark  a  winding  figure  with 
a  thread  on  a  rocket,  and  place  your  fwarmers  ac¬ 
cordingly.  (See  fig.  io.)  You  may  alfo,  inftead  of 
fwarmers,  place  a  globe  on  the  top  of  the  rocket, 
charged  with  the  composition  of  rockets,^  and  filled 
with  crackers.  This  globe  muff  have  a  , touch-hole, 
and  be  lighted  before  the  rocket  is  let  off,  and  it  will 
have  a  good  effect.  Several  other  things  may  be  done 
that  way,  as  the  genius  of  every  virtuoio  in  the 
practice  thereof  will  diredl  him.  (See  fig.  1 1,  12.) 

Howto  proportion  theRocket-poks  and  Stickf, 

It  is  common  to  tie  but  one  rocket  to  a  flick,  but 
fix  or  feven  may  be  placed  round  the  thick  end  there¬ 
of,  which  ilauft  be  worked  with  grooves,  as  you  fee 
fig.  13.  Rut  as  no  rocket  would  afcen.d  high,  if  it 
were  not  for  the  true  balance  obferved  in  the  pole 
or  flick,  you  mull  further  obferve,  that  thofe  flicks 
are  made  of  light,  dry,  and  flrait  wood,  and  muff 
.(to  one  and.  two  pound,  rockets)  be  feven  times  a$ 
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long  as  the  rocket  ;  which  proportion  of  the  fmall 
ones  of  feven  diameters  mull  alfo  be  obferved  in  the 
larger  fort that  end  where  the  rocket  is  tied  to‘, 
mult  he  two-fifths,  and  below,  one-fixth  of  the  dia¬ 
meter  thereof.  It  is  belt  to  give  the  turner  an  un- 
bored'rocket  and  one  that  is  bored,  thereby  hot  onlv 
to  meafure  the  length,  but  alfo  balance  the  weight. 
After  the  rocket  is  tied  to  the  flick,  take  it  four 
inches  from  the  neck  of  that  rocket  not  yet  bored  ; 
•and  from  the  neck  of  the  bored  one,  about  two  or 
three  fingers,  fo  as  to  Hand  on  the  back'of  a  knife  or 
one’s  finger,  in  an  equilibrium.  In  large  rockets 
•the  poles  mull  be  eight  or  nine  rockets  long  ;  and  to 
find  their  balance,  you  lake  their  libration  twelve 
inches  from  the  neck. 

Rochets  without  Sticks. 

There  are  alfo  rockets  made  without  {licks.  Fix 
to  the  fmall  ones,  from  -four  to  eight,  nine  or  ten 
ounces  (after  they  are  bored  -and  rammed),  four 
’wings,  in  the  nature  of  arrow  feathers,  made  either 
of  light  wood  or  pafleboard,  which  are  glued  crofs- 
ways  to  the  rocket..  Their  length  mud  be  two- 
thirds,  and  the  breadth  below,  one-Txth  of  the 
rocket;  the’thicknefs  may  be  one-eighth  of  the  di¬ 
ameter.  (See  fig.  14,)  Thefe  fort  of  rockets  are 
fired  on  a  board  or  {land,  placed  between  *  four 
'fmall  flicks,  as  you  fee  in  fig.  15. 

Others  fallen  one  end  of  a  wire,  which  is  about 
a  foot  long,  twilled  like  a  fcrew,  to  the  mouth  of 
"the  rocket,  and  hang  an  iron  ball  to  the  other  end, 
of  an  equal  weight  with  the  rocket.  (See  fig.  16.) 

"Of  G  Iran  del  Chefisy  -  how  and  with  what  the  Rochets 

are  fired  therein . 

The  glrandel  died  is  made  of  wood,  of  what 
-fize  you  think  proper,  according,  to  the  number  of 
rockets  you  defign  to’ fire  at  once. 
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The  method  of  firing  thefe  rockets  is  performed 
feveral  ways.  Some  fill  the  necks  of  them  with 
meal  powder,  others  with  quick  match  ;  wherewith* 
or  with  gun-match,  they  fire  them.  The  bed  way  to 
light  the  girandel,  or  other  fire- works,  is  a  match 
prepared  on  purpofe  in  the  following  manner : 

Cut  fome  flips  of  paper  of  the  length  of  half  a 
{beet,  and  about  one  or  two  inches  wide  *  roll  and 
glue  each  of  them  together  over  a  little  round  and 
fmooth  flick  of  a  quarter  of  an  inch  thick.  This 
done,  take  it  off  when  dry,  and  fill  it  with  the  com- 
pofition  hereafter  mentioned,  ramming  it  in  by  little 
and  little  with  a  lefs  dick  than  that  upon  which  you 
rolled  the  fhell.  Thefe  fort  of  matches  are  put  upon 
pointed  pinchers ;  and  when  they  are  lighted,  cannot 
be  extinguifhed  by  either  rain  or  wind. 

The  Gompofiticn, 

Meal  powder,  31  oz.  faltpetre,  7  02.  brirnftone, 
3:f  oz.  moidened  with  linfeed  oil. 

Meal  powder,  1  lb.  faltpetre,  1  lb.  brimdone, 
13  oz.  moidened  with  linfeed  oil. 

Meal  powder,  1  lb.  faltpetre,  1  lb.  4  oz.  brim- 
done,  4  oz.  charcoal,  2  oz.  rofin,  2f  oz.  moidened 
with  turpentine  and  linfeed  oil,  ayd  worked  well  to¬ 
gether. 

Meal  powder,  12  oz.  faltpetre,  2  oz.  brimdone, 
3 1  oz.  charcoal,  i  j  oz,  turpentine,  1  oz.  tallow, 
3  \  oz.—Fird,  melt  the  turpentine  and  tallow  toge¬ 
ther  ;  then  dir  the  other  ingredients  among  it,  and 
pour  it  in  the  paper  {hells*  when  dry,  they  are  fit 
for  ufe. 

Of  Rochets  that  run  upon  Lines ,  or  Ropes,  from  one 

Place  to  another . 

These  are  made  feveral  and  different  ways  5  and 
to  give  them  the  more  fhow,  fome  garnifli  them 
with  figures  of  various  devices. 
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The  firft  fort  is  contrived  by  fixing  two  iron 
rings,  or  a  wooden  tube,  to  a  rocket,  filled  with  a 
certain  quantity  of  a  fuitable  compofition,  and  bored 
as  ufual.  Through  thefe  rings,  or  tubes,  is  put  a 
line,  on  which  the  rocket  is  to  run.  This  is  of  the 
ijiofl  iimple  kind;  for  being  arrived  at  the  place 
where  the  duration  of  its  combuftible  matter  will  al¬ 
low  it  to  reach,  it  there  flops.  This  fort  is  repre- 
fented  in  fig.  17. 

For  the  fecond  fort,  fill  any  rocket,  whofe  orifice 
is  equal  to  that  of  the  former,  but  much  longer,  to 
the  height  of  four  diameters;  bore  it  to  the  depth  of 
three  and  a  half.  Upon  this  compofition  put  a  cap 
or  little  wooden  partition,  without  any  hole  through 
it.  Glew  this  to  the  infide  of  the  rocket,  or  fecure 
it  any  other  way  to  prevent  the  fire,  when  arrived  to 
that  place,  from  catching  hold  of  the  compofition 
contained  in  the  other  part  of  the  cafe.  This  done, 
charge  the  remainder  of  the  rocket  to  the  fame 
height  as  before,  namely,  to  four  diameters ;  and 
three  and  a  half  mull  be  bored.  After  this,  choak 
the  rocket  at  top,  and  make  a  little  receptacle  for 
the  priming,  as  at  the  other  end;  or  elfe  fit  a  round 
piece  of  wood  to  it,  with  a  hole  through  the  middle, 
as  you  fee  in  A,  fig.  1 8,  which  you  cover  with  a  lit¬ 
tle  cap.  To  this  add  on  one  fide  a  tube  made  of  a 
very  thin  iron  plate,  which  fill  with  meal  powder. 
Then  bore  a  hole  through  the  fide  of  the  rocket, 
near  the  other  fide  of  the  partition  that  is  in  the 
middle,  and  fill  it  with  meal  powder.  This  is  done 
to  convey  the  fire  through  the  tube  to  the  receptacle 
A,  where  it  lights  the  other  rocket,  and  confequently 
obliges  it  to  return  back  to  the  place  from  whence  it 
eame;  the  upper  part,  which  holds  the  priming,  mull 
be  covered  with  paper,  as  well  as  the  fmall  tube  that 
conveys  the  fire  from  that  to  the  other  end.  This 
rocket  mull  alfo  have  two  iron  rings,  or  a  wooden 
tube,  to  run  along  the  line.  You  may  make  the  di® 
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verfion  the  greater,  by  tying  fmall.  paper  crackers 
all  round.  The  contrivance  of  this  rocket  is  very 
pretty.  You  have  the  representation  in  fig.  18,  19. 

The  decorations  and  devices  that  are  ufually  fixed 
to  thefe  running  rockets,  may  be  either  flying  dra¬ 
gons,  pigeons,  Mercurys,  Cupids,  or  any  other  fancy# 

'  Charges  for  the  Line  Rochets . 

Meal.powder,  3  oz.  Saltpetre,  xjoz.  and  charcoal, 
3  oz.  will  be  a  right  proportion  for  three,  four,  or 
.fix  ounce  rockets. 

Meal  powder,  8  oz.  Saltpetre,  2  oz.  brimftone, 
T  oz.  charcoal,  1  oz. 

Meal  powder,  9.  oz.  Saltpetre,  1  oz.  brimftone, 
.1  oz.  charcoal,  4  oz. 

Meal  powder,  14  oz/  Saltpetre,  7  oz.  brimftone, 

2  oz.  charcoal,  4  oz, 

Thefe  charges  may  be  uSed  for  Sixteen  and  twenty- 
four  pounders. 

Meal  powder,  L.lb.  Saltpetre,  \  lb.  brimftone, 

3  oz.  charcoal,  5  oz. — This  charge  is  proper  for 
three-quarters  and  one  pound  line  rockets. 

It  will  be  advifable  to  make  Some  trials  of  the 
charges,  that  you  may  be  Sure  of  not  failing  in  the 
performance.  (See  fig.  17,  18,19,  where  a  is  the 
rocket,  h  the  tube  (or,  initead  thereof,  Some  rings 
that  Aide  upon  the  cord),  c  the  partition,  d .me  pipe 
for  the  communication  of  the  fire  from  one  rocket 
to  another.) 

How  to  join  two  Rochets  to  one  another ,  the  o?ie  to  burn 
in  the  Water ,  and  the  other  to  fiy  up  into  the  Air. 

Take  two  rocket-fhells  of  equal  dimenfions  ;  fill 
one  with  a  good  charge  quite  full ;•  the, other,  charge, 
bore,  .and  tie  to  a  flick,  as  ufual.  The  former  you 
glewupfide  down. with  a  little  glew  to  the  middle  of 
the  latter,  and  toward  the  end  tie  it  round  with  a 
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cord  that  is  fomewhat  longer  than  the  rocket- (tick; 
to  the  end  thereof  fallen  a  ring,  and  in  that  a  leaden 
ball,  which  is  to  keep  both  rockets  in  a  due  pofition 
on  the  farface  of  the  water  ;  through  this  ring  put 
the  end  of  the  (lick,  which  is  provided  with  a  crofs 
that  is  fomewhat  wider  than  the  diameter  of  the 
ring,  and  keeps  the  cord,  ring,  and  ball  under  wa¬ 
ter  :  the  communication  of  the  fire  muff  be  made 
below  the  rockets,  by  a  fmall  pipe,  fulled?  with  meal 
powder  very  fecnre,  fo  as  to  keep  it  .from  the  water  ; 
for  as  foon  as  the  water  rocket  is  burned  to  the 
end,  the  fire  will  make  its  way  through  the  pipe, 
and  the  land  rocket  will  di  fen  gage  itfelf  by  its  force 
from  the  cafe  of  the  other,  and  leave  the  cord,  ring, 

and  ball  behind  in  the  water.  (See  fig.  20.) 

* 

How  to  make  Water  Rockets ,  Water  Brands ,  Water 
Cats ,  W ater  Ducks ,  Cfc,  that  turn  them] 'elves  in  the 
W otter. 

The  cafes  for  the  water  brands,  and  alfo  their 
flicks,  mull  be  made  fomewhat  longer  than  ordinary, 
and  be  filled  with  a  compofition  of  coarfe  coal-duft, 
fmall  rubbed  tanners  bark,  or  fawdufl,  but  in  the 
fame  method  as  fky  rockets.  The  whole  cafe  is  to  be 
9  or  10  diameters  long,  and  mufl  be  divided  into  5 
equal  parts,  and  be  charged  two- fifths  full  of  com¬ 
pofition  ;  upon  this  charge  a  report  of  a  quarter 
high,  and  upon  that  fine  iron  flakes,  in  order  to  fink 
it;  then  cover  it  with  paper,  and  draw  it  together 
with  a  cord.  The  charge  is  lifted  up  a  little  in  the 
neck,  and  fupplied  with  brandy  dough,  or  meal  pow¬ 
der  moiftened  with  brandy;  then  glewed  over  with 
paper ;  and  having  fixed  a  wooden  fwimmer  below 
the  neck,  it  is  dipped  in  wax  and  pitch,  and  is  then 
ready. 

Water  cracker?,  which  turn  in  the  water,  are  thus 
prepared.  ,  , 
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This  cafe  is  made  nine  or  ten  diameters  long,  the 
neck  is  drawn  quite  clofe,  and  charged  with  meal 
powder  jdmoft  half  full ;  upon  this  a  partition  is 
made  with  a  hole  in  it  ;  then  put  corned  powder  for 
a  report.  Upon  that  is  placed  another  partition ;  the 
relt  is  filled  with  meal  powder,  the  end  tied  clofe, 
and  the  paper  cut  fihort  at  both  ends.  When  thefe 
crackers  are  to  be  fired,  make  a  touch-hole  at  the 
end  of  both,  reverfed.  Having  filled  them  up  with 
meal  powder,  and  covered  them  well  with  brandy- 
dough,  you  may  fire  and  fling  them  into  the  water, 
having  before  dipped  them  in  melted  wax  or  pitch. 

It  is  to  be  obferved,  that  t©  the  water  cat  cafes, 
one  may  proceed  thus  from  one  ounce  to  half  pound 
crackers*,  but  if  larger,  they  are  too  heavy,  and  will 
not  fo  foon  turn  up  again  in  the  water,  till  fome 
parts  of  them  are  confumed.  Wherefore,  to  remedy 
this,  put  in  the  cafe  firfl  three  meafures  of  charge  ; 
upon  this  put  a  little  corn  powder  ;  then  again  two 
meafures  of  charge,  and  a  little  corn  powder;  and 
proceed  thus  as  far  as  the  report.  Uppn  the  charge 
is  placed  a  partition  of  wood  with  a  hole  in  it  ;  on 
that  a  report  of  good  corn  powder  *,  then  tie  it  clofe. 
Further,  open  it  a  little,  putting  fome  meal  powder 
mixed  with  brandy  to  it ;  and  when  you  would  ufe 
it,  anoint  it  all  over  with  either  greafe  or  linfeed  oil. 
The  water  crackers,  or  divers,  are  commonly  ram¬ 
med  at  one,  one  and  a  half,  or  two  ounce  cafes,  ftra- 
tified  in  the  man'ner  juft  mentioned,  taking  two  mea¬ 
fures  for  each  lay  of  water  cat  charge,  and  a  little 
corn  powder  between  each. 

There  are  other  forts  of  rockets,  that  may  be  re- 
prefented  fwimming  on  the  water.  Thefe  are  made 
in  the  fame  manner  as  the  one  or  one  and  a  half 
ounce  rockets  ;  bored  one-third  in  the  charge,  then 
put  into  a  paper  cylinder  with  two  fmall  wooden 
heads,  or  bafis,  having  a  hole  bored  to  the  center  of 
each.  The  height  of  this  cylinder  mult  be  equal  to 
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half  of  the  rocket ;  and  the  whole,  through  the  cen¬ 
tre  of  each  head,  fitted  exactly  to  the  rocket.  When 
you  have  fixed  every  thing  to  a  nicety,  put  it  into 
melted  wax  or  pitch;  and  when  cold,  you  may  fire 
and  fling  it  into  the  water.  (See  fig.  21,  22,  23.) 

You  may  alfo  put  thefe  fort  of  rockets  into  a  paper 
cafe,  and  fallen  it  to  the  neck  of  the  rocket,  or  elfe 
in  a  bladder  full  of  wind  ;  which,  inllead  of  dipping 
in  melted  wax.  do* over  with  a  mixture  of  four  parts 
of  linfeed  oil,  2  parts  of  bole  armoniac,  i  part  of 
white  lead,  and  half  a  part  of  allies.  (See  fig.  24, 
25-)  •  .  ‘ 

You  may  mix  along  with  the  reports  of  the  rock¬ 
ets  certain  fparks  and  liars  intermixed  with  meal 
and  corn  powder.  To  this  is  fixed  an  iron  or  wooden 
tube  ^  from  each  end  of  this  goes  another  fmaller 
tube,  all  having  communication  with  one  another ; 
alfo,  with  the  compofit-ion,  add  the  liars,  & c.  Thefe 
are  filled  with  meal  powder,  covered  over  with  paper 
dipped  in  wax  or  pitch  ;  and  the  counterpoife  being 
fixed  below,  it  is  fired.  As  foon  as  the  compofition  is 
burned  down  to  the  cap,  it  is  conveyed  through  the 
fmall  tubes  to  the  lower  part;  where  beating  out  the 
partition,  it  difperfes  the  powder,  liars,  &c.  to  the 
air. 

Charges  for  Water  Rochets. 

Meal  powder,  6  oz.  rofin,  1  oz.  charcoal,  J  oz. 
Saltpetre,  1  oz.  corn  powder,  1  oz. 

Saltpetre,  1  lb.  brimllone,  8  oz.  meal  powder, 
8  oz.  charcoal,  4*  oz. 

Saltpetre,  4  oz.  brimllone,  3  oz.  charcoal,  f  oz. 

Meal  powder,  i|  lb.  faltpetre,  \  lb.  br'imfloue, 
4!  oz.  charcoal,  6  oz.  coarfe  coal,  2\  oz.  and  lead 
for  finking,  1  02. 

Meal  powder,  2  lb.  faltpetre,  1  lb.  brimllone, 
10  oz.  charcoal,  8  oz.  coarfe  coal,  3  oz.  finking  lead, 
T|  oz.  for  three-quarter  ounce  rockets. 

Meal  powder,  2  lb.  faltpetre,  2  lb.  brimllone, 

c  3 
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x  lb.  charcoal,  4  oz.  coarfe  coal,  3  oz.  tanner's 
duft,  2\  oz.  faw  duft,  2  oz.  glafs  powder,  1  oz. 
finking  lead,  1 J  oz.  for  one  pound  rockets. 

Meal  powder,  \  lb.  faltpetre,  I  lb.  charcoal,  5  oz. 
fawduft,  |  oz.  and  |  oz.  line  chopped  cotton, 
boiled  in  faltpetre  lee. 

Charges  for  JV ater  Graders. 

Meal  powder,  2y  lb.  faltpetre,  ly  lb.  brimftone, 
10  oz.  charcoal,  11  oz.  coarfe  coals,  9  oz.  The 
finking  is,  to  two  ounce  crackers,  j  oz.  of  lead. 

Meal  powder,  2y  lb.  faltpetre,  2y  lb.  brimftone, 
x  lb.  5  oz.  fawduft,  1 2  oz.  charcoal,  i  lb.  coarfe 
coals,  ■§  lb.  the  finking,  \  oz. 

Meal  powder,  4  oz.  faltpetre,  5  lb.  brimftone, 
lb.  tanner’s  duft,  x|lb.  charcoal,  1  lb.  coarfe 
coals,  2i  lb.  glafs  duft,  4  oz.  lead  {  oz. 

Charges  for  ! Tumbling  Water  Graders . 

Meal  powder,  1  lb.  faltpetre,  1  oz.  charcoal, 

ly  OZ. 

Meal  powder,  1  lb.  faltpetre,  8  oz.  brimftone, 
|  oz.  charcoal;  i|  oz. 

Meal  powder,  J  lb*  charcoal,  4  oz.  for  ©ne  and  a 
half,  or  two  pound  rockets. 

Charges  for  TV ater  Cats . 

Meal  powder,  2  parts  ;  faltpetre,  4  parts;  brim¬ 
ftone,  1  part;  coarfe  coals,  2  parts;  fawduft,  2  parts  $ 
antimony,  3  parts,  moiftened with  linfeed  oil. 

Meal  powder,  2y  oz.  faltpetre,  3J.0Z.  antimo¬ 
ny,  y  oz. 

Meal  powder,  1  lb.  faltpetre,  2  lb.  brimftone,  1  lb. 
and  charcoal,  1  lb. 

Saltpetre,  1 5  oz.  brimftone,  5  oz.  fawduft,  8  oz- 
antimony,  2  oz. 


ART  of  making  FIRE-WORKS. 


23 

Some  General  Remarks  upon  Rockets. 

1.  Your  rockets  mult  have  their  proportionable 
height,  according  to  the  diameters  of  their  orifices. 

2.  Their  necks  muff  be  drawn  or  choked  firm; 
and  to  prevent  the  cord  giving  way,  they  mufl  be 
glewed  over. 

3.  Prepare  your  compofition  juft  before  you  want 
it. 

4.  Let  it  be  neither  too  damp  nor  too  dry,  but 
fprinkle  it  over  with  a  little  oily  fubftance,  or  a  little 
brandy. 

5.  When  you  drive  your  rockets,  put  always 
equal  quantities  of  compofition  in  your  cafes  at  a 
time. 

6.  Carry  with  your  mallet  an  even  and  perpendi¬ 
cular  ftroke,  when  you  charge  your  rockets. 

7.  The  cavity  muft  be  bored  upright  and  per¬ 
pendicular,  exadlly  in  the  middle  of  the  compo¬ 
fition. 

8.  Bore  your  rockets  juft  before  you  ufe  them£ 
then  handle  them  carefully,  left  their  form  fhould. 
be  fpoiled. 

9.  Let  the  flicks  and  rods  be  well  proportioned, 
ftrait,  and  fmooth. 

10.  Put  your  rockets,  when  completed,  in  a  place 
that  is  neither  very  damp  nor  dry. 

1 1.  Let  moft  of  your  rockets  have  at  top  a  conic 
figure;  by  that  means  they  will  the  eafier  fhoot 
through  the  air. 

12.  Avoid,  if  poflible,  a  damp,  foggy,  rainy,  or 
windy  night,  to  play  your  rockets. 

Defective  Rockets  are  chiefly  difcovered  by  the  following 

Qbfervations . 

l.  When  they  are  fired,  and  in  mounting  two  or 
three  perches  they  break  and  difperfe,  without  per¬ 
forming  their  proper  effe<5ls. 
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2.  When  they  remain  fufpended  on  the  nail,  and 
wafte  away  {lowly,  without  -fifing  at  all. 

-  3.  When  they  form  an  arch  in  their  afeeut,  or  a 

fernicircle,  and  return  to  the  ground  before  their 
■compoiltion  is  burned  out. 

4.  When  they  mount  in  a  winding  pofcure, 
without  an  uniform  motion. 

5.  When  they  move  on  flowly  and  heavily. 

<5.  When  the  cafes  remain  on  the  nails,  and  the 
compofition  rifes  and  difperfes  in  the  air.  \ 

More  of  thefe  vexatious  accidents  will  fpmetimes 
fruftrate  the  hopes  of  a  young  praffitioner;  but  as 
the  above  are  the  principal  ones,  he  mull  endeavour 
'  to  avoid  them  invhis  firft  beginning. 

'  O/R  ocket  Flyers ,  and  the  Manner  of  charging  them . 

These  are  of  two  forts,  namely,  the  (ingle  and 
-double.  The  latter  are  made  after  the  following 
.  manner:- — 

Have  a  nave  or  button  turned,  the  dimen  (ion  of 
three  inches,  together  with  two  knots  upon  it,  per¬ 
pendicular  one  againft  the  other,  of  an  inch  and  a 
half  long,  and  fo  thick  thar  both  rocket  cafes  may  fit 
over  them.  There  mull  be  alfo  a  hole  of  the  third  of 
an  inch  in  the  centre  of  the  nave,  for  the  iron  pin 
to  go  through,  on  which  it  is  to  fly.  After  this, 
take  two  rocket  cafes  of  equal  dimenfions,  which 
are  choked  quite  clofe  at  the  neck,  and  glewed  \  ram 
in  the  charge  fo  far  as  to  leave  only  room  to  fix 
-them  on  the  tvvo  knobs  upon  the  nave.  This  done, 
bore  into '  both  rockets,  near  the  clofed-up  necks, 
(mail  touch-holes ;  and  one  more  near  the  pin,  in 
that  which  is  to  burn  firft.  From  this  hole,  carry  a 
little  pipe  to  the  hole  near  the  neck  of  the  other 
rocket,  having  firft  filled  it  with  meal  powder,  that 
.when  the  rocket  is  almoft  burnt  out,  the  fecond 
may  be  lighted  by  the  firft.  The  three  touch-holes 
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{land  in  one  row ;  and  you  may,  on  the  other  fide, 
fix  a  couple  of  reports,  which  will  caufe  a  fwifter 
motion. 

The  fingle  flyers  are  made  with  more  eafe.  The 
neck  in  thefe  mull  not  be  tied  clofe  as  in  the  former, 
but  they  mull  be  bred  in  that  place.  But  thefe  do 
not  turn  fo  well  as  thofe  that  are  made  double.  The 
figures  hereof  will  give  you  a  fuller  idea  how  to  ma¬ 
nage  them.  (See  fig.  2 6.  27.) 

Of  Fire  Wheels . 

Of  thefe  there  are  three  forts,  viz.  Angle,  double, 
and  triple.  Some  of  their  fells  are  of  a  circular  form, 
others  an  hexagon,  o&agon,  or  decagon  form*,  fome 
like  a  liar  without  fells;  fome,  and  the  molt  of  them, 
are  made  to  run  perpendicular  to  the  earth ;  others, 
horizontal.  All  may  be  ordered  fo  as  to  ferve  either 
on  land  or  water. 

The  fire  wheels  that  are  to  be  ufed  on  land,  turn 
upon  an  iron  pin  or  bolt,  drawn  or  fcrewed  into  a 
poll:.  The  nave  is  turned  of  clofe  and  firm  wood;  in 
which  the  joiners  glew  the  fpokes,  according  to  the 
number  of  the  fells,  which  mull  be  carefully  joined 
together;  then  have  a  groove  hollowed  round,  fo 
deep  that  the  rocket  or  cafe  may  be  about  half 
lodged  therein.  (See  fig.  28.) 

The  double  wheels  mult  have  their  fells  turned 
flronger  and  udder,  with  a  groove  for  the  rockets, 
not  only  at  top,  but  alfo  on  one  fide  thereof ;  plying 
the  necks  of  the  rockets  at  top  to  the  right,  and  thofe 
of  the  fides  to  the  left  hand.  (See  fig.  29.) 

A  triple  wheel  has  a  groove  at  top,  and  one  at 
each  fide.  The  matches  are  laid  from  one  groove 
and  rocket  to  another  with  fmall  pipes  filled  with 
meal  powder.  You  may  alfo  make  a  triple  wheel  on 
a  long  nave,  and  obferve  the  placing  of  the  rockets 
on  each,  contrary  one  to  the  other  ;  and  die  com  mu- 
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ideation  you  are  to  make  with  fmall  pipes  ;  which, 
after  they  are  fixed,  you  are  to  cover  anti  glew  ever 
with  paper.  (See  fig.  30  ) 

Your  rockets  being  ready,  and  cut  behind  a  little 
(helving,  bore  them*,  the  firft,  three  diameters  of  its 
orifice;  the  fecond,  two  and  three- fourths ;  the 
third,  two  and  a  quarter;  the  fourth,  two  diame¬ 
ters  ;  the  fifth,  one  and  three-fourths  ;  the  fixth, 
one  and  a  half ;  the  feventh,  one  and  a  quarter  ;  the 
eighth,  one  diameter  ;  always  the  latter  fomething 
fhortet  than  the  preceding.  After  this,  they  are 
primed  with  meal  powder  worked  up  with  brandy, 
and,  when  dry,  gle-wed  in  the  above  dfcfc;  ibed 
grooves.  You  mult  bear  the  firft  fired  rockets  neck 
up  above  the  reft,  underlaying  it  with  a  tin  plate,  or 
gny  thing  elfe.  The  fame  you  muft  obferve  in  the 
head  of  the  laft  fired  one,  wherein  you  put  the 
charge  of  a  report.  You  may  alfo  glew  on  every 
end  of  the  rockets,  a  report  of  paper,  with  fmall 
pipes  of  copper,  or  gbofe  quills,  which  are  fixed  one 
end  in  the  fide  of  die  rocket,  and  the  other  in  the 
report.  When  all  is  dry,  then  you  may  cover  your 
wheel  on  one  or  both  fides  with  linen  or  paper,  in 
what  form  you  would  have  it. 

The  horizontal  wheels  are  made  like  the  others 
with  fells,  or  out  of  one  entire  piece  ;  their  grooves 
are  fumifhed  with  rockets,  and  their  plane  garnifhed 
with  crackers.  '(See  fig.  31*) 

A  fire  wheel  which  is  to  whirl  horizontally  in 
the  water  muft  be  thus  ordered 

Talce  a  pretty  large  wooden  difh  or  bowl,  that 
has  a  broad  flat  rim;  (fee  fig.  32.)  alfo  a  frnooth 
dry  board,  fomething  larger  than  the  difh,  and 
formed  into  an  oeftagon.  In  the  middle  of  this  board 
make  a  round  hole  that  will  hold  a  water  ball,  fo 
that  one  half  be  received  in  the  difh,  and  the  other 
half  rife  above  the  furface  of  the  board.  Nail  this 
board  upon  the  rim  of  the  difh,  and  fix  the  ball  in 
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the  middle,  tying  it  fad;  with  wire  ;  then  glew  your 
rockets  in  the  grooves  which  are  made  round  the 
edges  of  the  board,  laying  them  clofe  to  one  another, 
fo  that  fuccedively  taking  fire  from  one  another, 
they  may  keep  the  wheel  in  an  equal  rotation.  You 
may  add,  if  you.pleafe,  on  each  fide  of  the  wheel,  a 
few  boxes  filled  with  crackers  or  cartouches  ere&ed 
perpendicular,  and  alfo  fix  double  and  fingle  crack¬ 
ers,  following  in  a  range  one  after  another  for  two 
or  three  fires,  or  as  many  as  the  extent  of  the  wheel 
will  admit. 

For  your  private  fuzees,  obferve  that  you  conduct 
one  from  the  rocket,  which  is  to  be  fixed  to  the  com- 
pofition  of  the  ball  in  a  channel. 

Fill  thefe  channels  with  meal  powder,  and  cover 
them  clofe  with  paper  ;  lay  alfo  a  train  of  fuzees  of 
communication  from  the  rockets  to  a  cartouch,  and 
from  that  to  the  fed.  -  . 

Laflly,  when  all  is  ready  and  covered,  dip  the 
whole  machine  into  melted  pitch,  and  fecure  it 
from  the  injury  of  the  water ;  the  ball  is  fired  fird  ; 
and  when  lighted,  you  place  it  gently  on  thefurface 
of  the  water,  and  then  fire  the  rocket. 

To  try  a  fire  wheel,  fird  weigh  one  of  the  rock¬ 
ets,  tie  it  to  a  fell  with  cord  ;  and  accprding  to  that 
•weight,  fill  little  iong  bags  full  of  fand,  tying  them 
like  Wife  qu  the  red  of  the  fells ;  then  hang  the 
wheel  on  an  iron  pin,  and  fire  the  rocket.  If  it  turns 
the  wheel,  then  you  may  aflure  yourfelf  it  will  be 
-complete  when  finiihed. 

Wheels  formed  like  ftars  are  to  have  their  fpokes 
fixed  upright  in  the  nave,  like  other  wheels,  only 
with  grooved  on  one  of  the  fide-s  of  each,  where  you 
giew  the  rockets.  At  the  bottom  of  each  rocket  is 
■made  a  little  hole,  from  whence  the  fire  is  conveyed 
through  little  pipes  filled  with  meal  powder  up  to 
the  next,  and  fo  round*,  then  cover  it  with  linen 
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cloth,  or  paper,  in  the  fliape  of  a  ftar,  and  place  it 
on  the  iron  axis. 

Obferve,  that  all  rockets  ufed  in  fire  wheels  have 
their  necks  tied  clofe,  leaving  only  a  fmali  convey¬ 
ance  from  one  rocket  to  another.  The  iaft  of  all 
rnuft  be  well  fecured  below,  where  you  may  place  a 
Itrong  report  of  corn  powder. 

Charges  for  Fire  Flyers  and  Wheels^  of  f oar , five ,  and 

ftx  Ounce  Rochets . 

Meal  powder,  3  lb.  faltpetre,  2  lb.  charcoal, 
5  oz.  and  fea-coal,  3  oz. 

Meal  powder,  14  oz.  faltpetre*  6  oz.  charcoal, 
3^oz.  brimftone,  3  oz.  fea-coal,  3  oz. 

Meal  powder,  15  oz.  faltpetre,  6  oz.  brimftone, 

3  oz.  and  charcoal  3  oz. 

Saltpetre,  5  lb.  brimftone,  f  lb.  charcoal,  1  lb, 

4  oz. 

Thefe  charges  are  bored  a  little  with  a  round 
bodkin. 

Meal  powder,  2  lb.  fea-coal,  8  oz.  chare,  jo  oz. 
Meal  powder,  3  lb.  brimftone,  8  oz.  chare.  10  oz. 
Thefe  charges  may  be  ufed  for  triple  wheels,  and 
mull  be  bored  one  third  with  a  bodkin. 

For  Wheels  of  one  Pound  Rochets • 

Meal  powder,  6  lb.  faltpetre,  3  lb.  brimftone, 

1  lb.  7  oz.  charcoal,  2  lb.  9  oz.  tanner’s  duft5  1  oz. 
The  bore  muft  be  an  inch  and  a  half. 

For  Wheels  of  one-aud-a-half  and  two  Pound  Rochets, 

Meal  powder,  6  lb.  faltpetre,  3J  lb.  brimftone, 
i  }  lb.  charcoal,  2f  lb.  fawduft,  if  oz. 

The  firft  rocket  in  the  wheel  is  in  length  two 
ameters  and  a  half  of  its  orifice. 
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For  Wheels  of  three  and four  Pound  Rochets* 

Meal  powder,  9  lb.  falpetre,  if  lb.  brimftonc, 

I  lb.  2oz.  charcoal,  3  lb.  4  oz. 

\  The  firft  rocket  is  bored  but  one  and  a  half  of 
its  diameter. 

Po  make  fugle  and  double  Cartouches  or  BoxeSy  Pubes , 

Stars ,  Sparks ,  (sfc. 

When  fome  hundred  boxes  or  cartouches  are  ad- 
juft  ed  and  fixed  in  machines  of  great  fire- works, 
they  afford  among  the  towering  rockets  great  de¬ 
light  to  the  fpe&ators.  Thefe  boxes  are  made  either 
of  wood,  pafteboard,  or  copper ;  and  are  charged 
and  proportioned,  according  to  their  ftrength,  with 
the  charge  and  compbfition  that  is  defigned  for 
them.  If  made  of  wood  they  muft  fit  exactly,  and 
receive  each  other,  fo  as  to  feem  but  one  continual 
piece,  and  if  pafteboard,  you  muft  glew  on  a  foot  at 
bottom,  of  a  hand  high,  to  each  of  them.  The  in- 
fide  of  thefe  machines  muft  exadlly  fit  and’corre- 
fpond  with  the  outfide  of  the  cartouches  themfelves, 
and  be  fo  contrived  as  to  flip  into  one  another. 

The  engine  (fig.  33.)  is  very  proper  for  the  con- 
ftrudlion  of  thofe  .boxes.  One  reprefents  the  bench, 
and  the  other  the  cylinders;  upon  which  (having 
firft  grealed  them  over  with  foap),  fafhion  your  boxes 
juft  as  you  think  proper,  by  puffing  one  thicknefs 
of  paper  upon  another,  and  fixing  a  handle  to  the 
end  of  the  cylinder. 

Having  formed  them,  put  them  to  dry  in  a  mode¬ 
rate  heat ;  too  great  a  heat  will  fhrivel  them  up. 
When  dry,  take  one  after  another  off  the  cylinder, 
and  immediately  clap  round  wooden  bottoms,*  the 
edges  being  firft  done  over  with  glew,  into  them, 
and  fprig  them  on  the  outfide  to  make  them  fecure. 

The  fingle  boxes  are  to  be  charged  in  the  follow¬ 
ing  manner; 
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I.  Put  in  fome  corn  powder, 

2»  Upon  that  charge  fix  a  round  pafteboard,  well 
fitted  to  the  concave  fide  of  the  box,  which  has 
five  or  fix  fmall  holes,  and  is  on  both  Tides  laid  over 
with  meal  powder  tempered  with  brandy. 

3.  Put  upon  the  pafteboard  a  little  meal  powder, 
and  upon  that  well  pierced  crackers,  To  2s  to  (land 
with  their  necks  downwards  ;  the  principal  rocket 
is  put  in  the  middle,  with  the  neck  downwards,  open 
at  both  ends  *,  fo  that  being  lighted  above,  and  burn¬ 
ing  down,  it  may  fire  the  reft  of  the  crackers,  which 
are  blown  up  in  the  air  by  the  corn  powder, 

4.  The  empty  fpaces  between  the  large  fire-cafe 
and  the  crackers  are  carefully  filled  up,  and  the  car- 
touch  is  (luffed  at  top  with  tow,  or  eife  with  fawduft 
boiled  in  faltpetre  lee. 

5.  The  cartouch  is  covered  with  a  cap,  which  is 
glewed  very  clofely  thereon;  and  for  the  great  cafe 
reaching  out  of  the  cartouch,  make  in  the  middle  of 
the  cap  a  hole,  through  which  it  is  put,  and  clofe  the 
opening  by  glewing  Tome  (lips  of  paper  round  it. 
The  fire-cafe  is  loofe,  covered  with  a  pafteboard  cap. 


Double  Boxes  or  Cartouches • 

To  enlarge  on  the  defcription  of  double  boxes, 
feems  to  be  entirely  needlefs.  Only  obferve,  that  the 
bottoms  of  the  upper  boxes  ferve  for  the  covers  of 
the  lower,  a  hole  being  made,  through  which  the 
lower  box  of  the  compofition  is  fired,  after  the  up¬ 
per  rocket  has  forced  away  the  empty  box,  which 
has  already  difcharged  its  load.  The  upper  box  you 
cover,  as  has  been  (hown  above.  If  there  are  more 
than  two  cartouches  upon  one  another,  ihey  are 
called  the  Burning  Tubes,  which,  when  fired, 
fhorten  by  degrees,  the  cartouches  following  one 
another  till  ail.  are  fired.  Some  are  intermixed  with 
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artificial  globes,  and  fcveral  other  fancies,  which  af¬ 
ford  great  pleafure  to  the  fpedlators. 

Thefe  boxes,  or  cartouches,  are  placed  in  long 
cafes  made  for  that  purpofe.  The  vacancies  about 
the  cartouches  may  be  filed  up  with  fand. 

Another  Sort  of  Fire  Ftibes 

Are  made  of  folid,  hard,  and  dry  wood,  of  what 
height  and  •  thicknefs  you  think  proper,;  bore  the 
middle  of  the  wood  one-third  or  one- fourth  of  its  di¬ 
ameter;  after  which  divide  the  whole  height  into 
equal  parts,  each  exadfiy  correfponding  with  the 
fky-rockets  you  defign  to  fix  upon  them,  but  rather 
a  fmall  matter  fhorter  ;  all  thele  divifions  are  cut 
Hoping  downwards,  except .  the  uppermolt,  which 
mult  run  out  in  a  cylinder.  On  the  rims  of  each  of 
thefe  divifions  make  a  groove  all  round,  of  about  a 
finger’s  breadth.  In  thefe  grooves  bore  fmall  holes, 
by  which  the  fire  may  be  conveyed  through  pipes 
from  the  cavity  of  the  tube,  to  light  the  rockets  that 
Hand  behind  the  paper  cartouches,  which  mult  be 
made  fee ure  to  the  wood,  led  they  fiiould  liy  up 
along  with  the  rockets. 

The  conftrudtion  -of  the  hollow  tube  in  this  and 
other  fuch  like  tubes  is  reprefented  in  fig.  34.  A,  the 
fire  liars  and  fparks,  intermixed  with  corn  powder. 
B,  a  box  filled  with  paper  or  crackers.  C,  a  fire-ball, 
or  water  globe,  which  of  them  you  pleafe.  D,  ano¬ 
ther  box  filled  with  crackers.  The  hollows  between 
thefe  fires  are  filled  up  with  corn  powder,  to  blow 
up  the  globes  and  boxes  one  after  another. 

The  liars  and  fparks  made  ufe  of  on  this  occafion 
are  prepared  in  the  following  manner  : 

Beaten  faltpetre,  5^  lb.  meal  powder,  2  lb.  4  oz* 
brlmilone,  1  ib.  12  oz. 

Meal  powder,  3  lb.  faltpetre,  6  lb.  brimftone, 
1  lb.  camphire,  f  oz.  tanner’s  bark,  2  oz.  or  eife  faw- 
dult ;  all  finely  fifted  and  moiltened  with  linfeed-oih 
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Meal  powder,  1  lb.  faltpetre,  4  lb.  brimftone, 

|  lb.  pounded  glafs,  6  oz.  moiftened  with  linfeed  oil. 

Saltpetre,  ~  lb.  brimftone,  2  oz.  antimony,  1  oz. 
meal  powder,  3  oz. 

Saltpetre,  ^  lb.  brimftone,  3  oz.  antimony,  1  oz. 
iron  tale  duft,  |  oz. 

Saltpetre,  2  IK  meal  powder,  10  lb.  brimfh.  1  lb. 

Saltpetre,  1  ib.  brimftone,  |  lb.  meal  powder, 
3  oz.  antimony,  1  oz. 

Saltpetre,  1  lb.  fulphur,  2  oz.  powder  of  yellow 
amber,  1  oz.  crude  antimony,  1  oz.  meal  powder, 
3  oz. 

Sulphur,  24  oz.  faltpetre,  6  oz.  line  meal  pow¬ 
der,  5  oz.  frankineenfe  in  drops,  maffick,  mercury 
fublimate,  each  4  oz.  white  amber,  camphire,  each 
I  oz.  antimony,  orpiment,  each  \  oz. 

Thefe  ingredients  being  well  beaten,  'and  fearced 
through  a  fearcer,  mu  ft  be  fprinkled  over  with  a  lit¬ 
tle  glew  or  gum  water,  and  formed  into  little  balls 
of  the  bignefs  of  a  fmall  nut,  then  dried  in  the  fun, 
or  near  a  fire,  and  laid  up  in  a  dry  place,  to  be  rea¬ 
dy,  on  occaiion,  for  playing  off’  with  fire- works. 
When  you  ufe  them,  wrap  them  up  in  tow. 

Sparks  are  prepared  thus. 

Saltpetre,  1  oz.  ditto  melted,  j  oz.  meal  powder, 
-§  oz.  camphire,  2  oz. 

Having  melted  thefe  things  by  themfelves  (when 
you  ufe  them),  put  them  together  in  an  earthen  pot, 
pour  on  them  water  of  gum  tragacant,  or  brandy 
that  has  gum  arabic  or  gum  tragacant  difiolved  in 
it,  that  the  whole  may  have  the  confidence  of  a 
pretty  thick  liquid.  This  done,  take  one  ounce  of 
lint,  which  Before  has  been  boiled  In  brandy,  vinegar, 
or  faltpetre;  when  dry,  throw  it  into  the  compo- 
fition  ;  mix  it,  and  ftir  it  about,  till  it  has  foaked  it 
up ;  then  roll  them  up  in  pills  about  the  bignefs  of 
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great  pins  heads,  and  fet  them  to  dry,  having  firft 
fprinkled  them  with  meal  powder. 

Single  TuheSy  or  Cafes, 

Are  only  filled  with  compofitions,  and  to  thd 
outfide  are  faflened  fome  crackers,  ferpents,  or  car- 
touches.'  Thefe  cafes  being  generally  round  and  uni¬ 
form,  like  a  cylinder,  you  are  to  trace  out  a  winding 
line  from  the  top  to  the  bottom,  on  which  cut  holes 
to  the  depth  of  two  or  three  inches.  (See  fig.  35.) 
Into  thefe  holes  contrive  to  fix  paper  cafes  with 
wooden  bottoms,  wherein  you  may  put  any  fort  of 
rockets  you  pleafe  but  take  care  you  provide  little 
holes,  to  lead  from  the  great  tube  to  the  corn  pow¬ 
der  under  thefe  rockets. 

Charges  for  Cartouches ,  or  Boxes, 

Meal  powder,  6  oz,  faltpetre,  1  lb.  8  oz.  brim¬ 
ftone,  4  0Z.  charcoal,  4|oz. 

Meal  powder,  14  oz.  faltpetre,  5  oz.  brimftone, 
2  oz.  charcoal,  3  oz. 

Meal  powder,  1  lb.  faltpetre,  I  lb.  brimftone, 
4 1  oz.  tanner’s  bark,  or  fawduft,  2  oz.  chare.  4  oz. 

Charges  for  Fire  Tubes • 

Meal  powder,  6  lb.  falpetre,  4  lb.  charcoal,  2  lb. 
rofin,  4  lb.  tanner’s  bark,  5  oz.  moiftened  with  a 
little  linfeed  oil. 

Meal  powder,  f  lb.  faltpetre,  4  lb.  brimftone, 
10  oz.  fawduft,  4  oz. — This  charge  muft  be  ufed 
dry. 

Meal  powder,  5  lb.  faltpetre,  3  lb.  charcoal, 

1  lb.  6  oz.  rofin,  J  lb.  not  moiftened. 

A  Prefervative  for  TV ood  agtinjl  Fire, 

Take  brick  duft,  allies,  and  iron  filings,  of  each 
an  equal  part ;  put  them  together  in  a  pot,  pour 
glew  water,  or  fiz.e,  upon  it$  then  put  it  near  the 

D3 
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fire  ;  and  when  warm,  ftir  it  together*  With  this 
fi#e  wafh  over  your  wood  work;  and  when  dry,  re¬ 
peat  it,  and  it  will  be  proof  againft  fire,  * 

To  prepare  a  Globe  which  burns  like  a  Star ,  and  leaps 
about  both  on  Land  and  Water . 

Cause  a  globe  to  be  turned  of  dry  wood,  whofe 
diameter  is  the  length  of  a  half  pound  or  pound 
rocket.  Divide  this  globe  into  two  equal  parts  ;  in 
the  middle  of  one  of  the  half  globes,  in  the  infide, 
make  a  cavity,  deep,  long,  and  wide  enough  to  hold 
three  or  four  rockets  or  crackers,  fo  that  the  other 
•  half  of  the  globe  may  be  eafily  and  clofely  fitted 
upon  them.  After  this,  take  three  crackers,  one 
with  fir  on  g  reports,  and  two  without  any.  Place 
them  fo  into  the  hollow,  that  the  head  of  the  one 
may  lay  to  the  other’s  neck,  and  be  fo  ordered,  that 
as  foon  as  the  one  is  fpent,  the  other  may  take  fire 
and  force  the  globe  back  5  and  thus  alternately^  from 
'  one  to  the  other  till  it  comes  to  the  report,  which 
finifhes.  Care  mud  be  taken  that  the  fire  pafles  not 
from  the  firfl  to  the  next  cracker  before  it  has  quite 
confumed  the  firft  ;  but  as  I  have  given  a  caution  irt 
the  article  about  rockets  that  run  on  a  cord,  the  fame 
may  be  obferved  here. 

Having  taken  care  to  fix  the  rockets,  cover  then! 
with  the  other  half  globe,  and  join  them  firmly  with 
firong  pafied  paper. 

To  prepare  Light  Balls. 

Crude  antimony,  2  lb.  brimftone,  41b.  rofin,  41b. 
coal,  41b.  pitch,  |  lb. 

'Having  powdered  all  thefe  ingredients,  put  them 
into  a  kettle  or  glazed  earthen  pan,  ever  a  coal  fire, 
and  let  it  melt;  then  throw  as  much  hemp  or  flax, 
into  it  as  may  be  fufficient  to  foak  it  up  ;  then  take 
it  off  the  fire;  and  while  it  is  cooling,  form  it  into 
balls.  You  may  wrap  them  up  in  tow,  and  gut 
them  into  rockets  or  globes. 
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prepare  the  Pajle  for  Stars  and  Sparks . 

Meal  powder,  5^02.  brimitone,  l  lb.  r2  oz.  Or, 

Meal  powder,  3  lb.  faltpetre,  6  lb.  brim  (tone, 
I  lb.  camphire,  2  lb.  tanner’s  bark,  or  fawdu.it,  2  oz, 
Moiiten  all  thefe  ingredients  with  linfeed  oil. 

Meal  powder,  1  lb.  faltpetre,  4  lb.  brimitone, 
4  lb.  powdered  glafs,  6  oz.  moiitened  with  a  little 
linfeed  oil. 

Saltpetre,  \  lb.  brimitone,  2  oz.  antimony,  1  oz. 
meal  powder,  3  oz. 

Saltpetre,  41b.  brimitone,  3  oz.  antimony,  1  oz. 
iron  file  duit,  \  oz. 

Saltpetre,  2  lb.  meal  powder,  10  lb.  brimft.  1  lb. 

Saltpetre,  1  lb.  brimitone,  ~  lb.  meal  powder, 
3  oz.  antimony,  1  ozT 

Having  mixed  and  prepared  your  ingredients, 
boil  fome  flax  in  faltpetre  lee  and  camphire ;  then 
cut  it  fmall,  and  mix  it  up  with  any  of  the  above 
compofitions,  which  mud  be  moiftened  with  either 
the  white  of  eggs,  gum,  or  iize.  Form  this  into 
little  balls  of  the  fize  of  a  hazel  nut,  drew  them 
over  with  meal  powder,  and  let  them  dry. 

To  caufe  the  liars  to  burfi  very  bright,  make  your 
compofition  thus : 

Saltpetre,  if  oz.  brimitone,  f  oz.  powder,  |  oz. 

Saltpetre,  2  lb',  brimitone,  14  '  lb.  meal  powder, 
6  oz.-  . 

cTo  prepare  Water  Globes  with  Jingle  or  double  afcend • 

ing  Rockets . 

For  the;  firit  fort,  have  a  globe  turned  with  a  tube 
hi  the  middle,  half  its  diameter  wide,  leaving  two 
inches  for  the  placing  of  folld  wood  at  the  bottom; 
round  this  tube  bore  holes  for  fmak  rockets  there¬ 
on  ;  after  which,  burn,  with  af  red  hot  wire  or  fmall 
iron,  touch-holes- out  of  the  large  tubes  into  the  lit*; 
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tie  ones  ;  then  fill  the  globe  with  the  following  com- 
pofition  : 

Saltpetre,  2 ,1b.  brimftone,  8  oz.  meal  powder, 
8  oz.  fawduft,  i2oz. 

This  done,  clofe  the  top  with  a  ftopple  which  has 
a  touch-hole  in  the  middle  ;  then;put  a  good  deal  of 
meal  powder  in  the  final!  tubes  up  to  the  touch- 
holes  ;  and  after  you  have  placed  your  rockets  upon 
that,  fill  the  vacancy  round  with  a  little  corn  pow¬ 
der  ;  glew  over  them  paper  caps  ;  then  dip  the 
globe  into  pitch,  but  not  over  the  paper  covering  ; 
fix  a  counterpoife  at  bottom  ;  and  when  the  fire  has 
burned  half  way  or  further  in  the  large  tube,  it  will 
communicate  through  the  touch-holes,  and  dif- 
charge  all  the  rockets  at  once. 

The  fecond  fort  is  done  after  the  fame  manner, 
only  the  middle  tube  is  not  bored  fo  wide,  becaufe 
of  giving  more  room  for  two  rows  of  fmall  tubes 
round  it;  the  firft  row  next  to  the  tube  is  bored  a 
little  below  the  middle,  the  fecond  almoft  near  the 
end ;  the  touch-holes  for  the  former  are  burned 
from  the  in  fide  of  the  great  tube,  and  thofe  of  the 
latter  from  the  outfide  hole  are  clofed  again  with  a 
wooden  pin;  in  the  large  tube  you  may  lodge  a 
ftrong  report  of  iron,  charged  with  corn  powder, 
having  a  touch-hole  at  top.  (See  fig.  36,  37.) 

i  i  ■ 

\  Charges  for  fmgle  Water  Globes* 

Corn  powder,  fib.  faltpetre,  16  lb.  brimftone, 
4lb.  ivory  fhavings,  4  oz.  fawduft,  boiled  in  falt¬ 
petre  lee,  4  lb. 

Meal  powder,  1  lb.  faltpetre,  6  lb.  brimftone, 

3  lb.  iron  filings,  2  lb.'  rofiu,  f  lb. 

0  Meal;  powder,:  4  lb.  faltpetre,.  24  lb.  brimftone, 
1  z,  lb.  fawduft,  8  lb.  powdered;  glafs,  fib.  cam- 
phire,  f  lb.  ...  .  ; 

Corn  powder,  1  oa.  faltpetre,  i  2oz.  brimftone, 

4  oz.  fewdnft,  3  oz.  ; 
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Saltpetre,  12  oz.  brimftone,  4  oz.  fawduft*  2  oz. 
melted  fluff,  |ths.  'This  muff  be  rammed  in  tight. 

Meal  powder,  1  lb.  4  oz.  faltpetre,  1  lb.  8  oz. 
brimflone,  9  oz.  fawduft,  5  oz.  pounded  glafs,  I  oz. 
melted  fluff,  4  oz.  mix  them  together  with  a  little 
linfeed  oil. 

Meal  powder,  8  oz.  faltpetre,  5  lb.  brimftons, 
2  lb.  copper  filings,  84  oz.  coarfe  coal  duff,  oz. 

Saltpetre,  8  oz.  brimftone,  3  oz.  fawduft,  I  oz. 
tanner’s  bark,  2  oz. 

Saltp  etre,  61b.  li  oz.  brimftone,  2  lb.  14  oz. 
melted  fluff,  \  lb.  fawduft,  1  lb.  coarfe  coal  dull* 
1  lb.  pounded  glafs,  1  lb.  mixed  up  and  moifteiled 
with  vinegar. 

Saltpetre,  2  lb.  noz.  brimftone,  alb.  6  oz, 
melted  fluff,  4  oz.  fawduft,  8  oz.  charcoal,  i|  oz. 
pounded  glafs,  |  oz.  moiftened  with  linfeed  oil,  and 
mixed  up  with  a  little  corn  powder. 

Charges  for  double  Water  Globes . 

Saltpetre,  4  lb.  6  oz.  brimftone,  1  lb.  4  oz.  faw- 
duft,  4  lb.  coarfe  coal  dull,  6  oz.  moiftened  with  a 
little  vinegar  or  linfeed  oil. 

Meal  powder,  1  lb.  4  oz.  brimftone,  4  oz.  char¬ 
coal,  2  oz,  moiftened  with  Petrolium  oil. 

Saltpetre,  3  lb.  brimftone,  4  lb.  fawduft  boiled  in 
faltpetre,  10  oz.  moiftened  a  little. 

Manner  of  preparing  the  Melted  Stuff* 

Melt  24  lWof  fulphur  in  a  {hallow  earthen  pan, 
over  a  clear  fire  ;  and  as  it  melts,  fling  in  16  lb.  of 
faltpetre.  Stir  them  well  together  with  an  iron  fpa^ 
tula.  As  foon  as  they  are  melted,  take  it  off  the  fire, 
and  add  to  it  8  lb.  of  corn  powder.  Mix  it  well  to¬ 
gether  ;  and  being  cooled,  pour  out  this  compofition 
upon  a  polifhed  marble  or  metal  plate  ;  and  then  di¬ 
vide  it  into  pieces  about  the  fize  of  a  wallnut.  This 
compofition  is  chiefly  ufed  for  military  fire- works  » 
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but  for  thofe  which  are  for  pleafure,  it  is  diftm- 
guifhed  by  warm  and  cold  melted  (luff,  and  is  pre¬ 
pared  in  the,  following  manner :  !  , 

For  the  firft  fort-,  faltpetre,  \  lb.  grind  among 
It  antimony,  $  lb.  till  one  cannot  be  diftinguifhed 
from  the  other  ;  then  melt  brimftone,  i|  lb.  Put  the 
mixed  faltpetre  and  antimony  to  it,  and  mix  them 
well  together.  This  done,  put  it  warm  into  a  wooden 
mould  of  two  pieces,  which  fbould  be  well  greafed  on 
the  infide.  This  Huff  break  afterwards  in  bigger  or 
Jeffer  pieces.  It  is,  on  account  of  its  clear  fire,  ufed 
to  imitate  ftars*. 

Jftfannev  of  preparing  the  cold  Melted  Stuff, 

.  Grind  the  above  ingredients ;  or,  meal  powder, 
8  oz.  faltpetre,  4  oz.  brimftone,  3  02.  coal  duft, 
1  oz.  together,  till  all  is  of  one  colour.  This  dene, 
moiften  that  ftviff  with  the  white  of  eggs,  gum  wa¬ 
ter,  or  ftze,.  and  make  thereof  a  ftiff dough;  then 
ftrew  on  a  fmooth  board  fome  meal  powder  ;  roll 
the  dough  upon  that  a  quarter  of  an  inch  thick  ; 
ftrew  again  meal  powder  upon  it;  then  cut  it  into 
fquare  pieces,  and  let  them  dry;  or  elfe  form  fmall 
balls  of  it,  the  fize  of  a  fmall  nut,  or  larger  ;  then 
roll  them  in  meal  powder,  and  put  them  up  to  dry. 

To  male  a  Serpent, 

Roll  upon  an  iron  rod,  or  round  flick,  fome 
ftiff  paper,  pafting  it  as  you  proceed  to  keep  it  faft. 
Introduce  the  bafe  of  the  mould  into  the  ferpent, 
and  choke  it  at  that  place  with  a  packthread  greafed 
•with  a  little  foap,  and  tie  it  afterwards  with  thread. 
Then  put  the  mould  over  the  ferpent,  which  thereby 
is  enclofed  in  it;  charging  it  afterwards,  by  means 
of  a  quill,  with  the  fame  compofition  the  rockets  are 
made  of,  filling  half  the  ferpent  firft,  and  then  ram¬ 
ming  the  charge  with  the  fame  iron  rod  the  cylinder 
.has  been  rolled  upon;  and  having  put  a  grain  of 
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vetch  over  the  charge,  fill  up  the  ferpent  with  whole 
powder,  leaving  a  place  empty  at  the  top  to  thruft 
in  a  ftopple  of  chewed  paper,  which  muft  be  ram¬ 
med  down  with  the  iron  rod.  The  paper,  being 
rammed  down,  and  a  little  fpace  left  empty  over  it, 
choke  likewife  the  ferpent  at  that  place,  and  tie  it 
with  a  thread,  as  you  have  done  the  other  end  5 
with  this  difference,  that  this  end  is  quite  clofe,  and 
the  other  has  preferved  the  aperture  made  to  ft  by 
the  fpike  thruft  into*  it  at  fir  ft.  This  empty  place  is 
primed  afterwards  with  gunpowder  bruifed  and 
mixed  whh  water.  Touch  paper  for  making  fire¬ 
works  is  made  by  foaking  foft  paper  in  water  in 
which  faltpetre  is*diffolved. 

Fo  make  a  Fire  Launce . 

Take  a  (heet  of  large  and  ftrong  paper  ;  roll  it 
lengthwife  upon  a  rod,  the  bignefs  of  a  mufket  ram¬ 
mer,  and  a  foot  and  half  long,  pafting  the  paper  as 
before  mentioned,  to  keep  it  faft ;  after  which  is  to 
be  introduced  into  the  one  end,  about  an  inch  far,  a 
piece  of  wood  called  the  handle  or  foot  of  the  launce, 
and  of  the  caliber  of  the  cylinder,  having  firft  dip¬ 
ped  the  wood  or  ftick  in  pafte,  that  it  may  be  faftened 
to  the  cylinder.  The  other  end  of  the  foot  is  flat, 
and  pierced  with  two  holes,  that  it  may  be  nailed  in 
any  convenient  place. 

The  compofition  muft  be,  refined  faltpetre  in  pow¬ 
der,  40Z.  gunpowder,  2  oz.  likewife  pulverifed,  and 
palled  through  a  fine  fieve;  flower  of  fulphur,  1  oz. 
The  whole  mixed,  and  then  paffed  through  a  horfe- 
hair  fieve.  Charge  the  launce  with  this  compofition, 
ramming  with  the  fame  rod  the  cylinder  has  been 
rolled  upon,  in  proportion  as  you  charge  it ;  and 
when  it  is  charged  to  one-fourth  of  its  height,  put  as 
much  gunpowder  into  it  as  would  ferve  to  prime  a 
piftol,  which  muft  be  rammed  gently  with  the  rod 
without  knocking  upon  it,  proceeding  in  the  fame 
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manner  till  the  launce  be  fall  to  the  top.  This 
done,  take  fome  beaten  gunpowder,  and  mix  it  with 
water  to  prime  it,  palling  afterwards  a  piece  of  paper 
over  it. 

To  make  a  Saticijjhn. 

The  cylinder  is  to  be  made  four  inches  long,  of 
a  card  rolled  twice  on  a  round  Rick,  and  well  paRed* 
It  muR  be  choked  at  one  end  at  the  diRance  of  half 
an  inch  from  its  extremity,  and  tied  with  a  pack¬ 
thread.  A  Ropple  of  paper  is  introduced  through 
the  back  part  of  the  cylinder  into  it,  by  means  of 
the  iron  rod,  wherewith  it  is  rammed  tight ;  after 
which  the  cylinder  is  to  be  nearly  filled  with  com¬ 
mon  gunpowder  without  any  preparation  ;  over 
which  is  rammed  another  Ropple  of  paper,  choking 
afterwards  and  tying  the  faucifion  at  that  place. 
This  done,  it  is  tied  with  packthread  from  one  end 
to  the  other,  fo  that  it  may  be  quite  covered  with 
it ;  then  it  is  thrown  into  Rrong  glew,  and  laftly 
put  to  dry. 

To  fallen  that  faucifion  to  the  launce,  you  muR 
pierce  it  with  a  bodkin  at  that  end  which  is  the  beR 
made,  till  you  reach  the  powder;  then  take  a  quill, 
cut  it  as  if  for  writing;  and  having  filled  the  end 
which  is  not  cut  with  gunpowder,  introduce  that 
fame  end,  thus  filled,  into  the  faucifion ;  and  the 
other  end,  cut  in  form  of  a  pen,  into  the  launce, 
immediately  above  its  foot  or  handle,  where  you 
mull  make  a  hole  to  receive  it ;  and  having  tied 
them  together  at  the  very  fame  place,  cover  them 
with  paper  in  fuch  a  manner  that  the  whole  be  well 
clcfed  and  joined,  without  hindering  the  fire  from 
communicating  itfelf  from  the  launce  to  the  faucif- 
fon  by  means  of  the  quill. 

For  a  Iky  faucifion,  make  its  cylinder  four  inches 
and  a  half  high,  choke  it,  and  tie  it  at  an  inch  and  a 
half  diRance  from  one  of  its  extremities.  Having 
placed  it  on  the  bafe,  charge  it  with  whole  powder. 
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\£hich  cover  with  a  (topple  of  paper,  tying  it  after¬ 
wards  at  that  end  ;  then  take  it  off  the  bafe,  and  fill 
it  at  feveral  times,  ramming  it  each  time  with  the 
iron  rod,  with  the  fame  compofition  ufed  for  fky- 
rockets.  When  full,  take  a  piece  of  cord  of  prime, 
which  is  made  of  cotton,  beaten  gunpowder,  and 
brandy,  fo  that  the  mixture  of  gunpowder  and 
brandy  be  liquid  to  Hick  to  the  button.  As  foon  as 
the  cotton  is  dry,  take  two  pieces  of  it,  which 
place  croffways  on  the  end  of  the  faucifion,  putting 
over  it  fome  of  the  compofition,  and  ramming  well 
the  whole  with  the  iron  rod.  By  this  means  come 
out  four  ends  of  the  cord  of  prime,  which  ferves  to 
fet  fire  to  the  faucifion. 

To  ufe  this  faucifion,  you  muff  make  a  pot  fix  or 
feven  inches  high;  the  diameter  thereof  muff  be 
(tronger  by  a  line  than  the  faucifion.  This  pot 
mud  be  choked  downwards,  at  an  inch  difiance 
from  the  extremity  ;  make  afterward  a  port  fire  of  a 
playing  card,  and  fill  it  with  the  compofition  of  a 
fky  rocket.  When  charged  and  rammed,  make  a 
button  of  the  diameter  of  the  pot ;  put  one  ounce 
of  whole  powder  into  k,  and  the  portfire  in-  the 
middle,  and  tie  the  whole  together.  Carry  the  but¬ 
ton  into  the  fire  pot,  the  upper  end  turned  down¬ 
wards,  fo  that  it  may  come  through  the  end  which 
is  choked.  When  you  fee  the  end  of  the  port  fire 
come  out,  tie  that  choked  end  of  the  potato  bind 
tight  the  port  fire,  and  through  the  other  end  intro¬ 
duce  the  faucifion,  the  primed  end,  where  are  the 
four  ends  of  the  primed  cord,  foremoft;  and  the  va¬ 
cuity  remaining  (topped  with  paper,  with  another 
paper  pafted  over  it. 

Thefe  pots  of  (ky,  or  dying  faucifions,  are  com¬ 
monly  difpofed  on  a  board  or  bench,  pierced  through 
of  the  bignefs  of  the  port  fire,  which  is  introduced 
into  the  hole,  and  glewed,  left  the  effort  of  the  pow¬ 
der  ftiould  carry  it  off;  and  underneath  that  'board, 
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the  fire  is  fet  to  each  port  fire.  That  port  fire,  well 
faftened  to  the  pot,  remains  faft  to  the  board,  and 
all  that  was  in  it  flies  into  the  air. 

To  make  Fire  Pots . 

Roll  fome  card,  or  thick  paper,  two  or  three 
rimes  round  a  piece  of  wood  turned  a  foot  long,  and 
three  inches  of  diameter,  palling  it  well.  Then  take 
off  the  mould,  and  thruft  into  an  end  of  the  cylin¬ 
der  another  flick,  called  the  foot  of  the  fire  pot.  This 
flick  muff  not  penetrate  the  cylinder  further  than  an 
inch  ;  and  then  it  fhould  be  faftened  to  it  with  three 
or  four  fmall  pegs. 

Take  a  fire  launce  a  foot  long,  and  place  it  in  the 
middle  of  the  cylinder,  fo  that  it  may  come  out  by 
two  or  three  inches;  then  take  it  out,  and  take  the 
mould  on  which  the  cylinder  has  been  rolled ;  on 
one  end  thereof  fit  a  flieet  of  white  paper  cut  in  two. 
and  which  difpofe  crofsways,  to  make  of  it  a  kind  of 
cap.  In  the  bottom  of  that  cap  which  has  took  the 
form  of  the  pot,  put  i  oz.  of  whole  powder,  and 
2  oz.  of  the  compofition  ufed  for  iky  rockets.  In 
the  middle  of  thefe  three  ounces  of  matter  place  the 
fire  launce  abovementioned,  and  gather  round  the 
foot  thereof  all  that  matter  equally  on  all  fides,  keep¬ 
ing  it  clofe  round  the  launce  with  the  ends  of  the 
paper,  which  is  tied  round  the  launce  with  pack¬ 
thread;  and  this  is  called  the  button  of  the  launce. 

i 

T?  male  Flounder  Powder . 

This  is  done  with  three  ingredients,  namely, 
three  parts  faltpetre,  two  parts  fait  or  tartar,  and  one 
part  of  fulphur :  thefe  are  pounded,  and  mixed  to¬ 
gether.  If  you  take  about  fixty  grains  in  a  fpoon, 
and  warm  it  over  a  candle  or  fire,  it  will  give  a  re¬ 
port  like  a  cannon. 
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To  maize  an  artificial  Earthquake. 

Provide  i  8  or  20  lb.  of  fulphur,  and  as  much  of 
the  filings  of  iron,  and  make  them  into  the  confid¬ 
ence  of  a  pafte  with  common  water.  This  being 
buried  under  ground,  in  eight  or  ten  hours  time 
will  vomit  flames,  and  caufe  the  earth  to  tremble 
around  to  a  confiderable  diftance.  -  Such  is  the  ef¬ 
fect  of  even  two  cold  bodies  in  the  cold  ground, 
there  only  wants  a  fufficient  quantity  of  this  mix¬ 
ture  to  produce  a  real  volcano. 

To  produce  ExpJofion  imitating  Gunpowder . 

Take  a  phial,  which  hold  reverfed  the  fpace  of  a 
minute  over  a  bottle  of  difTolution  of  iron.  Take 
away  the  phial,  and  afterwards  put  a  lighted  candle 
to  its  mouth,  and  you  will  fee  the  effedls. 

N .  B. — Thefe  expiofions  are  not  dangerous. 

To  imitate  Thunder . 

Take  a  coarfe  glafs  bottle,  in  which  put  an  ounce 
of  iron  filings.  Pour  in  by  degrees  fix  ounces  of 
vitriolic  acid.  Stop  the  bottle  j  and  after  having 
ihaken  it  the  fpace  of  a  minute,  take  out  the  flop- 
per,  and  bend  down  the  bottle  a  little.  Then  pre¬ 
sent  a  lighted  candle  to  the  mouth,  and  it  will  occa¬ 
sion  a  prodigious  noife. 

The  Manner  of  preparing  Burning  Letters  and  Nanles 

for  Illuminations. 

Burning  letters  may  be  reprefented  after  feveral 
methods. 

Order  a  joiner  to  cut  capital  letters,  of  what 
length  and  breadth  you  pleafe,  about  two  feet  long 
and  three  or  four  inches  wide,  and  an  inch  and  a 
half  thick.  Hollow  out  of  the  body  of  the  letters, 
a  groove,  a  quarter  of  an  inch  deep,  referving  for 
the  edges  of  die  letters  a  quarter  or  half  an  inch  of 
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wood.  If  you  defign  to  have  the  letters  burn  with  a 
blue  fire,  make  wicks  of  cotton  or  flax,  according  to 
the  bignefs  and  depth  of  the  grooves  in  the  -letters  ; 
draw  them  leifurely  through  melted  brim  (tone,  and 
place  them  in  the  grooves ;  bruih  them  over  with 
brandy;  ftrew  them  with  meal  powder,  and  again 
with  brandy  and  thin  diffolved  gum  tragacant,  and 
on  that  ftrew  meal  powder  again  ;  when  dry,  drive 
fmaii  tacks  all  round  the  edges  of  the  grooves,  and 
twift  fmall  wire  to  thole  tacks,  that  it  may  crofs  the 
letters,  and  keep  the  cotton  or  flax  clofe  therein;  then 
lay  over  it  brandy  pafte  ;  ftrew  oyer  that  meal  pow¬ 
der,  and  at  lad  glew  a  (ingle  paper  over  it. 

If  you  would  have  the  letters  burn  white,  diflolve 
fix  pounds  of  faitpetre,  and  add  to  it  a  little  corn 
powder;  dn  that  dip  your  wicks  of  cotton  or  flax. 

There  is  another  method  for  burning  letters 
without  grooves,  which  is  done  by  boring  fmaii 
holes  in  the  letters  of  about;  an  inch  diftance  one 
from  the  other";  the  diameter  of  thefe  holes  rauft 
not  be  above  the  eighth  of  an  inch;  into  them  put, 
and  glew  cafes,  rammed  with  burning  charges. 
Thefe  letters  do  not  burn  fo  long  as  the  others,  ex¬ 
cept  the  charges  are  very  long. 

Another  method  is  ufed,  when  the  letters  are 
formed  by  afmith,  of  coarfe  wire,  about  a  quarter 
Of  an  inch  thick.  This  done,  get  fome  cotton  fpun 
into  match  thread,  but  not  -much  twilled.  To  two 
yards  cf  this  take  i  lb.  of  brimftone,  6  oz,  of  falt- 
petre,  and  2  oz.  of  antimony.  Melt  thefe  ingredients 
in  a  kettle,  firft  the  brimftone  by  itfelf,  and  then  the 
reft  all  together.  'When  melted,  put  in  the  match- 
thread,  and  ftir  it  about  till 'it' has  drawn  in  all  the 
matter.  Then  take  it  out,  and  ftrew  it  over  with 
meal  powder  ;  let  it  dry,  and  wind  it  about  the 
white  letters;  fallen  thefe  upon  a  board  that  has 
been  well  laid  over  with  a  prefervative  to  keep  it 
from  fifing.  When  you  have  lighted  one  letter. 
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all  the  reft  of  the  letters  will  immediately  likewife 
take  fire. 

Charges  for  Burning  Betters,  with  Cafes. 

Meal  powder,  6  oz.  faltpetre,  1  lb.  mixed  with 
Petrolium  oil. 

.  Meal  powder,  { lb.  faltpetre,  9  oz.  brimfton®, 
3  oz.  mixed  up  dry. 

Meal  powder,  5  oz.  faltpetre,  7  oz.  brimftone, 
3  oz,  file-duft,  ~  oz*  moiftened  with  linfeed  oil. 

*  Manner  of  making  Fire  burn  of  a  green  Colour. 

Take  one  part  of  fal  ammoniac,  two  parts  of 
white  pitch,  and  two  parts  of  verdigreafe.  Bruife 
the  fal  ammoniac  and  verdigreafe  to  powder  \  then 
melt  the  pitch  in  an  earthen  veffel,  over  a  flow  fire; 
put  the  powder  to  it,  and  break  the  mafs  which  it 
forms  into  fmall  pieces.  When  a  little  of  this  is 
thrown  into  the  fire,  it  will  give  it  a  fine  green  co¬ 
lour. 

Blue  fire  may  be  produced,  by  mixing  two  parts 
of  blue  vitriol  with  one  part  of  fal  ammoniac. 

jTo  make  ^Torches  which  cannot  be  extinguifhed  either  by 

Wind  or  Rain. 

Take  old  ropes,  boil  them  in  faltpetre  water,  let 
them  dry,  and  then  cover  them  with  fulphur  pulve- 
rifed  and  cqarfe  gunpowder  mixed  with  brandy. 
Then  take  three  parts  of  wax,  three  parts  of  pitch, 
one  part  of  fulphur,  half  a  part  of  camphire,  and 
half  a  part  of  turpentine.  Mix  thefe  well  together^ 
and  cover  the  ropes  with  it. 

Fo  make  a  Cracker. 

This  is  of  the  mod  fimple  conftru£Hon  imagina¬ 
ble.  Cut  a  piece  of  cartridge  paper  to  the  fize  of 
about  11  or  12  inches  long,  and  four  or  five  broad. 
Then  fold  the  paper  lengthways  about  an  inch  and  a 
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half,  and  form  a  trough,  into  which  lay  whole  gun¬ 
powder.  Clofe  it  very  tight,  and  roll  up  all  the  pa¬ 
per  over  it*,  then  bend  it  backward  and  forward  into 
its  proper  form  *,  prime  it  with  touch  paper,  and  bind 
it  round  very  firm  with  packthread. 

Odoriferous ,  or  perfumed  Water  Balls . 

Have  thefe  turned  about  the  fize  of  large  wall- 
nuts,  and  fill  them  with  the  following  competition: 

Meal  powder,  3  oz.  faltpetre,  1  a  oz.  frankin- 
cenfe,  1  oz.  myrrh,  \  oz.  charcoal,  3  oz.  mixed  with 
oil  of  fpike.  Then  light,  and  put  them  into  water., 

Wildfire  which  bums  under  Water. 

This  is  compofed  of  fulphur,  naptha,  bitumen, 
pitch,  and  gum;  and  can  only  be  extinguifhed  by 
vinegar  mixed  with  fand  and  urine,  or  by  covering 
it  with  raw  hides.  - 

Chinefe  Method  of  emblellifijmg  Fireworks  with 

Flowers ,  c 5V. 

The  only  ingredient  neceflary  to  produce  thofe 
flowers  is  caft  iron  reduced  to  fand,  which  is  done 
by  heating  fmall  pieces  of  old  caft  iron  in  a  forge, 
and  then  throwing  them  into  water,  .where  they  are 
left  to  cool.  Thus  calcined,  the  ruft  falls  off  in 
fcalcs,  and  they  are  eafiiy  reduced  into  fand.  The 
anvil  and  hammer  ufed  for  this  purpofe  muff  alfo 
be  of  caft  iron,  becaufe  fteel  flats  the  grains  of  fand. 
It  is  neceffary  that  the  angles  of  thofe  grains  fhould 
be  fharp,  as  it  is  the  angles  that  form  the  flowers,, 
and  according  as  this  fand  has.paffed  through  fierces 
more  or  lefs  fine,  the  flowers  are  either  larger  or 
fmaller. 

If  the  plant  which  is  intended  to  be  reprefented, 
has  a  greater  or  lefs  quantity  of  flowers,  the  fand  is 
in  proportion  increafed  or  diminiflied*,  and  the  qua¬ 
lity  of  more  or  lefs  coarfe  is  ufed  in  refpe<ff  of  the 
.fize  of  the  natural  flowers.  A  yellow,  red,  or  white 
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colour  is  given  to  the  fire  of  thofe  flowers,  in  imita¬ 
tion  of  the  colour  of  the  flowers  of  the  plant  which 
they  reprefent;  and  great  variety  maybe  introduced 
by  varying  the  dofes  of  the  compofition,  and  chang¬ 
ing  the  quantity  and  quality  of  the  fand. 

The  cartouches  of  thefe  fort  of  fquibs  ought  to  be 
proportioned  to  the  fand.  If  the  cartouch  is  of  too 
great  or  fmall  a  diameter,  either  the  fand  will  not 
melt,  or  it  will  melt  before  it  goes  out  of  the  car- 
touch.  Fine  fand  requires  Only  a  moderate  fire  ;  but 
coarfe,  one  that  is  violent.  A  cartouch,  with  an 
opening  of  two  or  three  lines  diameter,  is  fufficient 
for  the  fined  fand;  for  the  fand  of  the  fecond  order, 
four  or  five  lines;  for  that  of  the  third  order,  fix  or 
feven  lines ;  for  that  of  the  fourth  order,  nine  or  ten 
lines;  for  that  of  the  fifth  order,  one  inch;  and 
laftly,  for  the  coarfed  fand,  one  inch  and  a  half. 

The  cartouches  .  of  the  Chinefe  fquibs,  except 
thofe  of  the  crackers,  are  made  of  a  thin  pade-board, 
compofed  only  of  two  leaves  of  coarfe  paper.  The 
padeboard  for  the  cartouches  of  the  rockets  that  are 
fired  off  before  the  emperor,  is  compofed  of  three 
leaves  of  paper  made  of  hemp.  To  prevent  acci¬ 
dents  of  fire,  and  to  keep  the  cartouches  from  burd- 
ing ;  in  diluting  the  pade  for  them,  to  one  pound 
of  flour,  they  throw  in  a  good  handful  of  fea-falt; 
and  before  laying  on  the  fire  the  flour  diluted  with 
fait,  they  deep  Some  clay  to  the  confidence  of  thin 
mud.  When  the  pade  is  made  and  taken  off  the 
fire,  they  mix  it  with  nearly  as  much  deeped  clay  as 
there  is  pade,  which  consequently  mud  make  the 
pade  very  thin.  The  whole  is  well  mixed  together, 
being  dirred  with  a  dick;  the  clay  keeps  the  pafte- 
board  from  catching  fire  eafily,  and  is  therefore  lefs 
fubje£t  to  burd;  the  fait  caufes  the  fire  that  may 
have  caught  the  padeboard  to  be  foon  extinguifhed. 

'The  faltpetre,  which  is  an  ingredient  in  the  com¬ 
pofition  of  the  flowers,  ought  to  be  well  purified. 
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All  the  materials,  except  the  iron  land,  mud  be  fift- 
ed  through  a  fine  filk  fearce ;  and  they  are  mixed 
up  with  only  as  much  of  the  ftrongeft  brandy  as  may 
be  thought  fufficient  to  make  them  granulate.  If 
there  be  too  much  brandy,  it  will  caufe  the  flowers 
to  fail.  The  fand  is  firfl  humedled,  and  afterwards 
mixed  with  thevfulphur ;  then  the  faltpetre  is  added, 
the  charcoal,  and  the  other  materials  that  are  fome- 
times  ingredients  for  diverfifving  the  colours  of  the 
fire. 

The  cartouches  are  charged  as  thofe  of  rockets., 
The  match  is  placed  half  out  of  the  cartouch ;  and 
this  half,  for  greater  fecurity  againft  fire,  is  wrapt 
up  in  a  bit  of  paper  that  reaches  beyond  it,  but  is 
twilled  only  about  the  match  where  it  enters  the 
fquib.  ■  i 

To.  contain  thofe  fquibs  when  they  are  fired  off, 
it  is  fufficient  to  put  them  between  two  bricks  laid 
fiat.  It  would  be  advifable  to  raife  them  a  little, 
efpecially  when  the  compofition  has  not  much  force, 
that  the  flowers  may  all  appear  before  the  fand  falls  j 
to  the  ground. 

.  The  materials  for  forming  raifins,  or  bunches  of 
grapes,  in  the  Chinefe  fireworks,  is  nothing  elfe  than  *  j 
fulphur  reduced  into  an  impalpable  powder,  of  which  ,  j 
a  pafle  of  a  pretty  hard  confidence  is  made  with  that 
of  flour.  With  this  pafle  they  garnifh  letters  made  j 
of  flrong  iron  wire,  that  the  matter  may  the  more 
eafily  hold,  which  will  remain  on  fire  as  long  as  one 
pleafes,  in  proportion  to  the  quantity  of  matter 
employed  therein.  That  all  may  take  fire  at  the  fame  j 
time,  a  match  is  applied  about  the  figures;  and  be*  j 
fides  the  matches,  the  whole  is  wrapped  up  in  paper,  j 
which,  in  catching  fire,  communicates  it  an  inftant 
every  where. 
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